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Introduction 


T„ COST OF MODERN WAR, AS WELL AS THE COST OF 
peaceful lining, has risen so sharply that we have built a 
structure of indebtedness that is a danger to our entire eco¬ 
nomic structure. Our outstanding bills comprise national, state, 
and municipal debts, including legal obligations to veterans, and 
implied promises to pay for growing, government-sponsored 
social responsibilities. Since our real wealth—as opposed to the 
product of government printing presses—is drawn from the 
earth, in always limited quantities, as minerals, food, w'ood, 
water, and wildlife, destruction of the earth’s surface, and waste 
of its products have a cogent meaning that touches the life, to¬ 
day and tomorrow, of everv’^ human being. 

Because of the great abundance of the earth’s resources we 
have taken them for granted. But now, over most of the ?lobe, 
as this book shows, we are face to face with a serious depletion 
of “resource capital.” More than one countr\^ is already bank¬ 
rupt. Such bankruptcy has wiped out civilizations in the past; 
there is no reason for thinking we can escape the same fate, 
unless we change our ways. 

The productivity of much of the earth, through man’s mis¬ 
treatment of it, has fallen to such an extent that what one man¬ 
hour of labor could formerly produce, now requires ten, fifty, 
or even a hundred man-hours. Agricultural lands in the Far 
East and Puerto Rico are examples; some of our forests, where 
we are painfully culling out scattered saw-timber, and many an 
exhausted “old field” in our southeast are others. It has been 
humorously, but not entirely inaccurately, said that on some of 
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ovir ovei^razed western ranges cattle must run so fast and so far 
to get enough to eat, they wear themselves out; here the land 
abuse affects cow-hours of work. 

One of the chief rea^ns we have let ourselves become in¬ 
volved in such a maze of difficulties is that throughout history 
we have seldom tried to understand man as a part of his environ¬ 
ment. It has taken the medical profession more than two thou¬ 
sand years to learn it must cure not the organ, nor even the 
disease, but the patient. We are only beginning to comprehend 
rfiat it is not enough to improve political and economic systems; 
mankind must reach a sound, healthy relationship with its total 
environment, not only if it is to survive, but also if it is to raise 
its standard of living, to give every individual the most com¬ 
plete opportunity to realize his oi^ts potentiahiies. The need is 
especially pressing to reach a favorable biophysical relationship 
with the earth. 

It is imperative that business, intellectual, and governmental 
leaders—throughout the world—understand the dependence of 
man on his environment, and the complex, ever-changing rela¬ 
tionships 'wndiin that en\Tronment. For, whether or not they 
act in response to people’s mandates, these leaders profoundly 
influence our destiny today, and by their decisions chart its 
course for tomorrow. In common wth the rest of mankmd, 
they hav'e tended to ignore critical aspects of man s place in the 
world he has helped to make. I hope they will read this book, 
and give serious consideration to its analysis of man s situation 
in his world. 

Road to Surz'ival is, I believe, the first attempt—or one of the 
fixst—through carefully chosen examples, in large part drawn 
from wide first-hand cxperience-to show man as part of his 
total environment, what he is doing to that environment on a 
world scale, and what that en^-ironment is doing to him. It is 
no dry-as-dust study; it deals wdth the raw stuff of living, how 
more than two billion men and women and children-including 
you and me-arc to be fed, and sheltered, and clothed, and 
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whether or not they ire to live in peace, tomorrow, and next 

year, and in the year 1975. . , , 

It asks more questions than it answers, as any scienti ic )(h> ^ 
must. While I mav not agree with Mr. \ ogt m all his conci¬ 
sions, I believe his work not only deserves but requires caretui 
thought and evaluation at this troubled period ot the work s 

histo^'. Blrnaru M. BAKcen 
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w LIVE IN A WORLD OF SUCH RAPID AND DYNAMIC 

change as man, in his hundreds of thousands of years of exist¬ 
ence, has never known. What we today believe to be a fact 
may tomorrow prove to be illusion. Many of the truths men 
have lived by must be accepted as delusion in a new frame of 
reference; and, though we may find it difficult to adjust our 
nervous systems to different circumstances, the modem world 
is continuously changing the old frames of reference. Even 
during the brief span that has been required to write and pub¬ 
lish this book, some of history’s most dramatic and fateful 
pageants (including Hiroshima) have rolled upon the stage. 

We must accept change, and adjust our lives to it, if we are 
to survive. To do this, we must look for the order, the principles 
within the seeming chaos. Our understanding of these princi¬ 
ples also changes, but we may be sure they are there, even in 
chain-reactions let loose by atomic fission. The interactions of 
“cause” and “effect” are orderly, and if we understand their 
relationships we are prepared to control them, or at least to 
adapt ourselves to them. 

This book was written in the hope that it would clearly set 
forth certain relationships—of man with his environment—that 
have powerfully shaped many of the dilemmas and quandaries 
in which we find ourselves today. They are inevitably exerting 
a gargantuan impact upon the human world of tomorrow. Dis¬ 
regarded, they will almost certainly smash our civilization. 

There is nothing maleficent about these phenomena. If man 
will find a harmonious adjustment with them, as he surely can, 
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this adjustment should make possible a greater flowering of 
human happiness and well-being than the human race has ever 
known. TIik is not to suggest that a soimd relationship with our 
en^^ronment is an easy, or even sure way out of our multiplex 
difficulties; there is no simple solution. But ecological health is 
one of the indispensables. 

Anvone reading this book should share the author’s convic¬ 
tion, deepening ever more as the book was written, of how 
extremely fortunate we are to be Americans. I hope I may help 
fhic realization to grow, and that with it there wnll also grow 
the recognition of the opportunity and responsibility we all 
have, not only to be effective members of our own national 
communit\% but also of the world community. We have not 
treated our own country well; only its lush bountifulness has 
made possible the richness of our lives in the face of our abusive 
wastefulness. We still have much wealth left; as we prudently 
husband it to avert our own rainy day, we must, in human 
decency as well as in self-protection, use our resources to help 
less well-endowed peoples. But it is high time our thinking 
about such sharing be giuded by our heads and not, in Lincoln 
Steffens’ phrase, “wath our hips”. 

Some readers may find parts of this book objectionably 
critical. 1 can only hope that, like Latin American friends who 
have been shocked by my reports on their coimtries, xhcy will 
recognize that I am trying to paint an honest picture in colors 
that wall convey an adequate image. If a patient is flushed with 
tuberculosis, no one will be benefited by pretending it*is the high 
color of robust health. Besides, criticism is implicit in progress; 
to advance we must re-evaluate in order that w'c may create. 
Science, especially, rolls forward on the bearings of free 
criticism. Conservation, as an applied science, grows only 
through a continuous, critical correction of past errors. 

My debt for material included in this book is so extensive that 
it cannot possibly be itemized. I have talked wnth trappers in 
Manitoba and sheepherders in Patagonia; and, in between, wnth 
scientists, labor leaders, fishermen, sea captains, farmers, pcas- 
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ants, millionaires, presidents, cabinet ministers, diplomats, 
newspapermen, lumbermen, engineers, etc. From m<^ of thern 
I have been able to learn something. The reading of books an 
scientific papers too numerous to mention has provided much 
of the back^ound. 

My story is not complete or final; none can ever be. It flaw's 
are found in it, as I am sure there wtU be, I hope they may be 
measured against the whole thesis and its development, and 
judged not too significant. It must be emphasized that view¬ 
points advanced in this book are my own and do not necessarily 
represent those of any organization with which I am associated. 

I am most grateful to Mr. Bernard M. Baruch, w'hose under¬ 
standing of these problems has long seemed to me to excel that 
of any other leader in public life, for his sympathetic intro¬ 
duction. 

To the following publishers and authors appreciation is due 
for permisaon to quote lengthy excerpts or drawings from 
copyrighted material: 

Dr. Rodolfo Baron Castro for population data from his La 
Foblacion de El Salvador (Instituto Gonzalo Fernandez de 
Oviedo, Madrid, 1942). 

The Brookings Insdtntion, Washington, D. Q, for excerpts 
from The Formation of Capital j by Dr. Harold G. Moulton. 

Doubleday and Company, for excerpts from Aztecs of 
Mexicof by Dr. George C. Vaillant, and Vanishing Lands by 
R. O. Whyie and G. V. Jacks. 

Dr. Karl Brandt, of the Food Research Institute, Stanford 
University, for excerpts from a 1944 speech before the Council 
on Foreign Relations. 

Alfred Korzybski, for the structural differential from his 
Science and Sanity (Science Press, Lancaster, 1941). 

The University of Illinois Press for excerpts from Dr. Avery 
O. Craven’s Soil Exhaustion as a Factor in the Agriculture 
History of Vhgjhua and Maryland. 

The University of Pennsylvania Press for excerpts from their 
1941 volume. Conservation of Renewable Resources. 
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^\^littlesey House, of McGraw-Hill Book G>mpany, for 
excerpts from Dr. George B. Cressey’s Asia’s Lands and People. 

William Morrow and Co., Inc., for the chart from Global 
TFjr, an Atlas of World Strategy by Edgar Ansel Mowrer and 
Marthe Rajchman. 

And to the authors and publishers of a number of other 
works, listed in the bibliography, for brief citations without 
special permission. 

I am particularly indebted to several individuals. Fore¬ 
most among these are M. Jean-Paul Harroy, whose brilliant 
book, Afrique—terre qui meurt^ has pro\’ided most of the ma¬ 
terial for my chapter on Africa, with his permission; and Guy 
Ir\Tng Burch, who not only granted permission to quote from 
Human Breeding and Survival (originally published as Popu¬ 
lation Roads to Peace or TFjt), of which he is co-author, but 
who has also been extraordinarily helpful with advice, biblio- 
Sfraphic suggestions, and critical discussion. He, Mrs. F. R. 
Eldridse, Edward H. Graham, Charles F. Sarle, Robert C. 
Cook, and Joseph J. Hickey have read parts or all of the manu¬ 
script, and made constructive and valued suggestions. The re¬ 
sponsibility for any errors remains, of course, my o\^ti. 

Mrs. Aimette L. Flu^er brought to the labor of preparing 
the index her unusual understanding of the subject matter, and 
the editorial currycombing administered by Helen K. Taylor 
of William Sloane Associates was such a contribution as would 
be welcomed by any author; to both of them my thanks. 

Most of all, I am indebted to my wife whose counsel helped 
to clarifv and increase the interest of many parts of the manu¬ 
script; \nthout her cooperation as researcher and amanuensis, 
it would have been impossible to complete this book, in the 
press of other responsibilities. W. \. 

Washington, D. C. 

April j 1^48 






^ I GRAY COMBERS OF THE XaSMAN SeA RACED PAST 
the ship from astern and with a slow rhythm, like that of a long 
pendulum, they lifted its screw to race futilely in the air. Cap¬ 
tain Martins, after rising early as was his custom, stepped into 
the pilothouse to check the vessel’s course, and then out onto 
the bridge. The low sun burned with a strange coppery yellow 
such as farther north might presage a typhoon. He looked 
anxiously about the horizon and estimated that the wind from 
the west was blowing with a force of five on the Beaufort scale. 
The sky did not look stormy, but he went once more into the 
pilothouse to check the glass. The barometric pressure was 
high, with no indication of trouble ahead. 

Again he stepped out onto the bridge and scanned the sky. 
Then he became conscious that in the sheltered recesses of the 
bridge there was a thin overlay of brown dust. He muttered 
to himself in momentary irritation at the slackness of his crew, 
and looked again at the sky. He realized that, almost like a soft 
mist, a film of dust was falling through the air. In six hours he 
would be in Auckland. There was no land astern for more than 
a thousand miles. With a feeling of unbelief, he again checked 
die wind direction. His observation confirmed that the wind 
was coming from the west, and the fact that the dust must be 
blowing all the way from Australia. 

He watched the sky a half hour before going in for his morn¬ 
ing coffee. In Sydney he had heard talk of trouble in the back 
country, of hundreds of wells from which the windmills were 
sockmg only air, of sheep dying of thirst or having to be 
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slaughtered by hundreds of thousands. He had a cargo of wheat 
for England but this, too, was reported in short supply. 

The soft dust was still r aining down, and the reddening son 
showed that the cloud was thickening. Martins shook his head 
and thought grimly to himself, “The whole damn continent 
must be blowing away.” 


Maria 

A few hours later, on the other side of the world in the Mexi¬ 
can State of Michoacan, a little woman trotted along a dusty 
road, with the swin g in g Indian gait that eats up the miles. On 
top of her head she balanced a rusty five-gallon tin that had 
not carried gasoline for many years. It was filled with her day s 
supply of water, precious water that had to be earned five miles 
to her pueblo. Ten miles every day she trotted, to have the 
liquid for tortillas and occasional tamales, for cooking her black 
beans and watering her few chickens. She weighed less than a 
hundred pounds and the can on her head was heavy, but the 
weight of her burden passed unnoticed in the heaviness of her 
heart. Until a few days ago she would also have been carrying 
a baby on her back, but now the rebozo was empty. As babies 
are so apt to do, in regions where water is scarce and polluted, 
hers had died early. 

The ten-mile trip every day, under the beating sun of August 
or through the cold dry winds of January, did not seem in any 
way unusual to the woman. Didn’t her husband have to walk 
even farther to till his litde patch of maize and beans? She could 
neither read nor write, and she had no way of knowing that 
when her pueblo was built the f«ople had gathered there be¬ 
cause it was near a clear cold sprii^ that gushed from the hill¬ 
side. The sterile landscape about her, gray-stained wth sparse 
grass and clumps of maguey, told her nothing of the rich forests 
that had once built soil for leagues about her town. She was 
tired, and her heart was heavy, but with the fatalism of a people 
that rarely knows surcease from a precarious existence, she 
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sighed and muttered to herself, ^^Se aguantd **—one must bear 
with it- No phrase is more common on the lips of the women 
of her people. 

Tom Cobbett 

Tom Cobbett sat with his elbows on his desk and his face 
buried in his hands. He had come a long way since the first day 
he began to cut at the shining coal in the Yorkshire mines, but 
he was not thinking of the past, of the years on end when he 
had hacked out coal sixteen and eighteen hours a day nor of 
how he had forced himself to study night after night, pulling 
himself painfully up the ladder of books—the only escape he 
could find from the mines. 

Tom should have been the happiest man in Great Britain 
tonight. He had just won a by-election with one of the greatest 
majorities piled up by any Labor candidate in England’s his¬ 
tory. EKs triumph was a tribute to himself and a rousing vote 
of support for the Labor party’s program of socialization. For 
four hours he had put on ^ act for his friends and supporters, 
displayed a jubilation he did not feel. Far down in the honest 
recesses of his mind, Tom had to admit to himself that he wished 
it had not happened. 

He was, he realized, a sort of way station in an historical 
process. He had begun to fight for this election twenty years 
before, and he could not have avoided the victory without 
betraying his people and his country. But the weight of the 
prize was heavy on his mind. He, too, knew not hing of events 
in the Tasman Sea, nor on the dusty hillsides of IVIichoacan. If 
he had known of them, the orientation of his mind might have 
given him an i nk l ing of their significance and increased the 
weight of the responsibility that lay so heavily upon him. 

He was now a member of one of the oldest legislative bodies 
on the earth, charged for a time with participation in the ruling 
of a great empire. He and his party were committed to one of 
the most courageous and high-minded efforts man had ever 
made to better his lot. 
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Over nvo decades before the war, Cobbett had been fighting 
for this chance. Then the pattern he had been folloxvdng was 
suddenlv twisted out of shape bv world revolution. Few mem¬ 
bers of the part\' saw this, but to Cobbett it ^^*as painfully clear. 
The Parliament to which he had ]ust been elected ruled fifty 
million people who lived on n\*o islands with an area of 95,000 
square imles, the size of Oregon. By the most heroic efforts of 
men and women together, utilizing ever\^ yard of available 
land, these people had not been able to produce much more 
than half of the food they needed. 

Before A'S'orld \^’ar I this had not mattered—much. The coal 
he had hewn from the dripping seams had been used to buy 
the beef that meant so much to England, and the com, as the 
English called it, for their bread. The remarkable skills of Brit¬ 
ish workers had fashioned the raw products of all the world 
into a multitude of things that five continents would purchase 
wdth food. 

But now the mines were pla^ 4 ng out and British skills had 
been duplicated, with var>*ing degrees of success, around the 
world. The British worker’s horizon had broadened, and he 
looked to the prosperity of the American worker and the ec<^ 
nomic ors^ruzation of the Russian, and claimed them for his 
o^^^l. Cobbett, along with his part\% had taken on the respon- 
sibilirv* of satisf\*ing this claim. Indeed he felt an intuitive kin¬ 
ship with the Austraha of the blo^^^ng earth, with the Argentina 
of the rich lands, with the North America of failing waters. 
The hungers and desires of his crowded island would somehow 
have to be meshed ^\-ith the rest of the world but now, faced 
with a driWng realin*, Cobbett knew that a political and eco¬ 
nomic solution would not be enough. 


Foster Ramsey 

From far above, in the deep-blue sk\% came the vagrant trum¬ 
peting of homing geese. There was not another sound in the 
^ prairie night^, and Foster Ramsey put dowm his pen and 
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listened. As always, he felt a tug at his heart when the geese 
passed over. Across the high plains, the black spruce, the tama¬ 
rack bogs, and the tundra, ^e flock would drive northward 
until it split over isolated pools, to set up the season’s house¬ 
keeping. 

He took off his glasses, rubbed his tired eyes, and shook his 
head ruefully. Wild geese to income taxes—it was a long jump! 
“Not a chance,” he said to himself. “The twins will have to 
make do here.” 

He was president of a college but it was a small college, a 
“cow college.” His salary'' would not have impressed an auto¬ 
mobile salesman in New York. If there had been only the two 
older children to consider, things would have been much 
simpler. The twdns had been a surprise, and the extra burden 
they brought with them had been enormously complicated by 
the war. The high school in the little town where they lived 
was not much good. How could it be, when the teachers re¬ 
ceived only $1,500 a year? Ramsey had hoped the children 
might go away to boarding school, but even with the scholar¬ 
ships he could count on, he knew he could not swing it. 

He looked down again at the tax form, and wrv'ly sisrned his 
name. Then he wrote a check. Taxes this year, includingf the 
hidden ones, would take nearly a third of his income. “Seven¬ 
teen weeks out of the year,” he said to himself, “I worked for 
the government. Thank God, it’s the American government, 
and not the Nazi government!” In a sense he was grateful to 
be paying these taxes, glad he was able to, but as he looked at 
the form in front of him he could not help thinking w^hat pleas¬ 
ure it, and millions like it, would have given the defeated Nazi 
hierarchy. 

Germany had organized the greatest system of slave labor 
the world had ever known. Few' people, Ramsey knew', realized 
that this slavery w^as not yet at an end. The major part of his 
taxes was helping to pay for the war and its aftermath. With 
luck he would have ^irty years more of w^ork ahead of him. 
If the national debt W'ere ever to be paid, if there w'ere not to 
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be repudiarion or disastrous inflation, he knew there could not 
be much hope that his tax load would be reduced. Seventeen 
weeks a year for thirty years—ten years of his life dedicated 
primarily to paying for the adventures of .Mussolini. Hitler, 
and the Japanese war lords. .Multiplv his lot bv that of tens of 
millions of other American workers, and it added up to a greater 
force of slave laborers than had ever struggled under the Nazi 
lash in Europe. 

Ramsev did not know of the sea captain, the unhappy Ta- 
rascan woman, the English politician, but if he had. his well- 
orcranized mind, used to thinking in terms of the land, would 
have readily related them to the papers on his desk. Because he 
understood the land, had watched the degeneration of his state's 
cattle ranees, had seen failing springs break more than one 
rancher, he would have recognized that a gullied hillside in 
Szechwan or a hollow-e\'ed miner in the Ruhr was a factor, 
althoueh a h'dden factor, in his tax form. 

He had already recoenized the substantial decrease in his 
livine standard. He knew that for the rest of his life he would 
not only be carrying his share of the burden of the war but 
contributinsT increasincrly to what he mentally called the 
‘’eimme boys." Some of them wore union badges, some of them 
carried cards of the American Farm Bureau, some of them wore 
the little blue cap of the American Eeeion to which seryice in 
World ^^'ar 1 entitled him. He might have added to them wor¬ 
ried o-overnment oflicials in capitals in many foreign countries. 

No, the kids wouldn't set much of a high school education. 
He and Janet would have to see what they could do to All in the 
eaps at home. 


Jim H.\nr.\h.an 

lim Hanrahan stood in front of the mirror in his bathroom 
door. He tuiieed speculatively at the tire around his m.iddle. 
It was man\' a year since he had pulled a peavey and he knew 
he 1 ooked it; but he shruuued his shoulders and thought to him- 
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self, “W’hat the hell!” From now on peaveys would be handled 
for him by other men, and they would get one-fiftieth of what 
he made from their work. 

He went to the wdndow and looked across at the magnificent 
spectacle of the snow-capped mountains, unusually clear this 
afternoon. He poured himself a stiff highball and sighed con¬ 
tentedly. In a couple of hours he would eat the best dinner to 
be had in the city, and after that there would be the little girl 
at the Waikiki nisrht club. 

Tonight was a celebration, and he was going to make the 
most of it. He had cleaned up on war contracts—working eight¬ 
een hours a day—and now he had cashed in. True, he had had 
to pay a politico $8,000, but even so he had been able to get 
timber covering five entire mountains for less than a fifth of 
what it would have cost him in the States. His plant was well 
capitalized and his engineers would be on the ground within 
two weeks. 

In cold dusk the nisrht before he had stood amonsr the 
mighty trees and looked out over another ciu’ below. He 
was buying the city’s water supply, and he knew it. But he 
had a lumberman’s conscience, with calluses so thick that he 
no longer felt ev^en comical about these deals. It was their 
country. If they wanted to sell it, it was O.K. with him. This 
one job would leave him sitting prem^ for at least fifteen or 
wenty years. What would happen to the town without ^\'ater 
at the end of that period he did not even consider. After all, 
business is business! 


The Nameless 

The ship was running without lights. The skipper would 
be damned glad to get rid of his cargo; but even so he kept 
the screw turning at only quarter speed. On the decks, small 
groups of huddled forms clung together and prayed. They 
knew that before morning some of them would probably be 
dead. 
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Death was nothing new to this human cargo. Most of them 
had lived with it as a familiar for ten years or more. Battered 
about from town to town, from country to country, they had 
wandered in an almost unbroken wilderness of dislike, of 
distress and stupid hatred. Not one of the men, women and 
children aboard but had lost someone close and dear to him. 
Some of these had died in concentration camps, others had 
been shot in cold blood as hostages, still others had been ripped 
apart by the whistling bombs. Hundreds of miles these people 
had walked, and many had left bloody tracks behind them on 
stony roads and in the snows. For years they had roamed, al¬ 
most without hope, but now they were coming out of the 
wilderness—truly into a promised land. 

For most of their lives, it seemed, they had lived as human 
contraband, and they were still human contraband. Armed 
guards lay in wait for them but some of them, perhaps most of 
them, would be able to slip ashore in the darkness. The guards 
might well shoot them down, although they themselves had 
no reason to feel any hatred against these tired wanderers. The 
guards themselves were mere puppets manipulated by a poli¬ 
tician’s mistake. Lies had been spoken twenty-five years before, 
and these guards were set, somehow to turn the lies into truth. 

The promised land to which every man and woman and child 
in this group hoped to win through was no land of milk and 
honey, such as their ancestors had found. It was a worn-out 
desert that once had been a rich landscape, that once had sup¬ 
ported towns and industries and sent its ships to the edge of the 
known west. Man’s abuse had wrung most of the life out of it, 
and now man’s intelligence and backbreaking toil were slowly 
bringing it to life again. Grueling labor, harsh rations, little rest, 
were the best these few score people could hope for if they 
managed to scuttle past the whistling rifle bullets. But in t e 
heart of every one of them there was high hope and confidence. 
They knew what their people had done and they knew what 
they could do. Here, although they might eventually have to 
fight for it, they were sure they could work in peace. 
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To these pitiful wanderers through the storms of a hostile 
world there was no word more precious than “peace.” 


Wong 

Wong sat by the side of the dusty road, almost too weak to 
hold himself upright. Carts with shouting drivers, wheelbar¬ 
rows piled high and pushed by silent men, occasionally rick¬ 
shaws, passed by, often within a few inches. It seemed as though 
they must strike him, but he did not move. 

Wong no longer cared. He knew he was going to die, be¬ 
cause he had seen hundreds dying all about him. He felt no 
pain. This had passed days ago. He no longer even felt hungry, 
and this was such a new experience to him that it almost made 
fiim welcome his approaching death. He looked sixty and was 
thirty-four. Hardly a day since he had been weaned had he 
known what it was to escape the hunger pains that gnawed at his 
middle. His bones stuck out through a yellow skin even more 
parchment-like than usual. 

Three weeks before, or four, or five, he did not remember, 
he had left his wife and baby in the western provinces and 
started to walk toward the sea, in the hope of findii^ some- 
thiog for them to eat. So far as he knew, he did not have a friend 
or a relative within hundreds of miles. One by one he had sold 
the garments off his back, until he was all but naked. Once in a 
while he had been able to scrape together a few grains of rice, 
but for days now he had known that he was losing the struggle. 
There had not been enough to keep him going, and in that great 
world of famine where hundreds and thousands and tens of 
thousands were dyii^ as he was, no one cared. To a European 
or an American this might have seemed the ultimate sadness. 
To Wong it was meaningless, since he was dying as he had 
lived most of his life. 

The sun seemed like an incandescent dome clamped atop 
the world. Not even in the great river bed was there a trickle 
of water. Ejght months ago it had raged with floods that broke 
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mtx> tlie towns and stormed away with hundreds of victnns. 
^ow he would have to sell his last garment even to get a drink. 
The steep, bare hillsides, completely denuded of vegetation, 
towered above him. The cold wind flung towers of dost before 
it, dust that powdered into the comers of his mouth. 

Halfway around the world men and women were trying to 
scrape together such grain as they could, to keep the miber of 
life glowing in Wong and millio n*; like him. But he knew noth¬ 
ing of this. If he ha^ it would have made no difference. He 
knew now, when he had finally given up all hope of life, that 
nowhere in the world could there be enough food to feed so 
many hungry months. 


Joe Spencer 

Joe Spencer’s hand trembled as he moved the slide back and 
forth under the microscope’s objective. Over and over again 
he checked the blood smear. There was no trace of plasmodium. 

He sat back in his chair and let his eyes wander about the 
laboratory. The monkeys and the birds played in their cages, 
quite unconcerned at having a date with history. All through 
rh<^ war Joe had worked, as had hundreds of other researchers, 
to find a certain and harmless protection against malaria for 
United Nations troops. Now with the war, tec hnic a lly , at least, 
over, he apparendy had it. 

He had had too per cent success in protecting the expoi- 
Tngural antmals with a few grains of white powder. Over and 
over a gain he had run tests on them, and all had been n^adve. 
Then, after doang with the compound, he had deliberately 
inoculated himself. Jt was not at all certain that this chonical, 
whose molecules he had been shuffling for nearly two years, 
would work the same way on him as it had on canaries. He had 
waited two weeks for a positive reaction—and there had beat 
n oT i«» He had tried again, with n^ative results. Three more 
indicated that he was completely immune. Then Aiarion, 
his wife, insisted that he try it on her before saying anyi^ng 
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to anyone else about it. A slide smeared with his wife’s blood 
lay in front of him. If this was negative, he would be 99 per 
cent certain. He slipped the slide onto the stage of the micro¬ 
scope and with practiced fingers ran over it rapidly. Not a 
thing to be seen. Then he settled down and checked it with 
infinite care, by minute fractions of a millimeter. Still nothing! 

He sat back in his chair, and realized that he had broken 
into a heavy sweat. Unless he was most improbably wrong, he 
had a sure and harmless preventive for one of the worst man 
killers of all time. Its manufacture would cost less than aspirin, 
and millions of suffering men and women would find immediate 
surcease from racking pains. WTiat would this mean to the 
hordes of India and China? What would it mean to the world? 

Joe knew that in the test tubes of his laboratory there was 
confined a power that was perhaps as dangerous as that of the 
atomic bomb. He had walked the cobblestone streets of Ru¬ 
manian towns, of muddy byways in Italy, and seen hundreds 
of coflins carried on the shoulders of men, coffins that had been 
filled by the bites of mosquitoes. From afar off he had seen the 
burning ghats of India, had watched them across stinking pools 
of standing water from which the winged death had silently 
flitted away. His fingers had searched for the swollen spleens of 
children in Guayaquil and Manaos, and all over northern South 
America. He had watched the dragging gait of men and women 
who spent their nights burning with the fire they called “palu- 
dismo.” 

Then he had spent two weeks in Puerto Rico, where the 
miracles of American medicine had been worked, with the 
chief result that more people were kept alive to live more 
miserably. He knew India had grown by some fifty millions 
in ten years, and even before the first of those fifty millions 
was bom there was not enough food to go around. Was there 
any kindness in keeping people from dying of malaria so that 
they could die more slowly of starvation? Could there be any 
end of wars, and rumors of wars, while such people as the 
prosperous Americans had far more than they needed and the 
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milli ons of India and China and Java and Western Enrope— 
and perhaps Russia—did not have enough? Few men of his day, 
Joe knew, had had the power to shake so profoundly the future 
of the world. 

“We be of one blood—” 

None of these human beings, sharing similar hopes and 
despair according to his individual lot, is aware of the others. 
None of them, except the scientist, sees himself as part of a 
great world drama in which each plays his part as both cause 
and effect. This gaUery of portraits of people today, of the 
troubled or contented, could be multiplied millions of times. 
They are not all of humanity, but they are a sample of all of 
humanity. They are fictional, but it would not be difficult to 
find living equivalents. 

All of them have one thing in common. The lot of each, 
from Australian sea captain to biochemist, is completely de¬ 
pendent on his or her global environment, and each one of them 
in greater or less degree infl uences that environment. One com¬ 
mon denominator controls their lives: the ratio between hu¬ 
man populations and the supply of natural resources, with 
which they live, such as soil, water, plants, and animals. This 
is a highly unstable relationship, chan^g from moment to mo¬ 
ment, continually conditioned anew by human acts. 

Before the great age of exploration at the end of the fifteenth 
century, this relationship was a simple matter. Man lived in a 
series of isolated cells. What was done in Britain had little 
influence on what was done in China. What was done in the 
great Mississippi Basin made no impact on the rest of the world. 
Then Columbus set in motion forces that only a few people 
have yet begun to comprehend. 

Columbus, more than the atomic scientists, made this one 
geographic world. Woodrow Wilson saw that we aU five in 
one world in a poUtical sense, and WendeU WilUde popularized 
the concept for the man in the street. However, few of om 
leaders have begun to understand that we live in one world in 
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an ecological—an environmental—sense. Dust storms m Aus¬ 
tralia have an inescapable effect on the American people; they 
set mutton prices soaring, and our own western sheep raisers, 
not looking heyond their own depleted ranges to the starving 
peoples of El Salvador and Greece, are content. 

The little Indian woman, whose forebears were robbed by 
the cupidity of early Spanish miners, is a drop in the great pool 
of deprivation that is threatening to overwhelm the world. 
She is an integral part of our own Latin-American relations; 
whether or not she and her twenty-three milhon compatriots 
have enough to eat and drink and wear is rich in meaning for 
the foreign policy of the United States. 

The English politician haunted by the chimera of high Amer¬ 
ican living standards, is, though he may not see it, the resultant 
of forces that stirred into life the day the “Santa Maria’s” look¬ 
out cried “Land!” to his mutinous fellow sailors. 

The American lumberman, riding high, wide and handsome, 
neither knows nor cares that he is stretching the slow fingers 
of death throughout the New World; he is a true worshiper of 
that sacred cow Free Enterprise. 

The refugees, who have suffered perhaps more greatly than 
any other group of people in history, give no thought to the 
fact that their fate has its roots deep in the cotton lands of the 
Mississippi Delta, the black loam of Iowa cornfields, the forests 
of the Appalachians. They only see, with hope high in their 
hearts, that they are returning to rebuild a land devastated by 
their ancestors some three thousand years ago. 

Wong, dying by the side of the road, cannot possibly com¬ 
prehend that he is being lolled by an unexpected genie that 
spiraled out of the test tubes and cultures of Louis Pasteur. Nor 
does he see himself as part of an explosive pressure rapidly 
building and threatening someday to burst all bonds. 

The biologist sees his role more clearly. Engaged in a mis¬ 
sion of mercy, he realizes that his little white grains of powder 
may turn into dragon’s teeth. He hedtates as to whether he 
should loose this new, uncontrolled force upon the world. If 
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he is like most scientists, he is not politically minded and has 
little idea about -vt^ys and means of guiding the forces of science. 

Political leaders are trying to solve the infinitely complex 
problems of the modem world while literally ignoring most of 
that world. They assume, perhaps because most of them are city 
men and therefore urban minded, that man lives in a vacuum, 
independent of his physical environment. They are seeldi^ the 
solution of an extraordinarily complex equation and almost 
completely neglecting major factors. 

Perhaps a bio-equadon, that takes into account man’s phyd- 
cal universe, will help us to clear our thinking and even to 
r^;ulate die forces that bemuse our polidcal leaders. Here is a 
dmple formula, no more complicated than die reladonship of 
the family budget to the family income. 

This formula is C = B:£. 

Here C stands for the carrying capacity of any area of land. 
In its simplest form this means its ability to provide food, drink, 
and shelter to the creatures that live on it. In the case of human 
beings, the equadon finds complicated expresdon in terms of 
civilized existence. 

B means Inotic potential^ or the ability of the land to produce 
plants for shelter, for clothing, and especially for food. Only 
plants are able to synthesize food from the raw materials of the 
earth and the air in a form assimilable by animals . This is the 
only way in which food exists for a nima l s . 

E gMndc for environmental resistance^ or die limitadons that 
any environment, including the part of it contrived and com¬ 
plicated by man, places on the biodc potential or producdve 
ability. The carrying capacity is the resultant of the ratio be- 
pween the other two factors. 

The equadon is, perhaps, oversimplified, but it expresses cct- 
tain reladonships—almost universally ignored—that every mm- 
ute of every day touch the life of every man, woman, and diild 
on the face of the globe. 

Until an understanding of these reladonships on a world 
enters into the thinking of free men everywhere, and 
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into the rViinlrinq ’ of nilers of men. who are not free, there is no 
possibilin- of anv considerable improvement of the lot of the 
human race. Indeed, if we continue to ignore these relationships, 
there is little probabiliu' that mankind can long escape the 
searinsT downpour of war's death from the skies. 

And when this comes, in the judgment of some of the best in¬ 
formed authorities, it is probable that at least three-quarters of 
the human race will be wiped out. 





Chapter 2 

Energy from Earth to Man 


QUITE AS MUCH AS ANY FoM> OR PACKARD, 

reomres refueling. No one would expect to drive aloi^ our 

empty gasoline mnk. We have 

mplea'aot evidence, in China. India, and Eur^ie of what ha^ 
^^e man and woman and child whose fuel tanks are not 

”K“e tnergy with which man refuels himself is d^ 
from die sun. From the instant the strugghng sperm ineets *e 
^^o^Ltil the last drop of blood dribbles out from^ 
I^heart, man is burrring fuel from this one 

to move, to grow, to think, to digest and to b^ ^ 

Cd“ ” the s^e origin. The hydroelectric power that te 

^to reduce the drain on bodily en^-i^ to rn^e ^ 
^ the energy locked in the atom-is drawn from fal^ 

L the douds by riie heat of the sun. The wind 

^^:^to1^1^ta^ blows because the heat of rte 

'™Mff’s'’^V energy can reach him only rhrough the dender 
channels of «tSS2^ 

^roSSs he build bis bone and musde. Tlris 
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can be done only through the alchemy of the chlorophyll that 
paints our landscape green. Like the amoeba, the starfish, the 
crocodile, the hummingbird, and the tiger, man is a biological 
creature subject to biological laws, and the first of these is that 
he cannot live without plants. The carnivorous animal, such 
as the lion and the short-eared owl, secures its food second¬ 
hand through the bodies of herbivores; the lion feeds on the 
herbivorous zebra, the owl on herbivorous field mice, which 
serve in this food chain as a means of passing on the energy 
stored in plants. 

Unless we realize this fact, there is no possibility of approach¬ 
ing a full understanding of man. The end of the Babylonian 
Empire is usually written in terms of wars with the Persians. 
Little or no weight is given to the fact that Ur, the great city 
of Abraham and once a thriving seaport, now lies 150 miles 
within a sterile desert.^ * The goat and the ax, driving the sands 
down to the coast, were far more destructive weapons than 
the horses and javelins of the conqueror Cyrus. Hannibal had 
an empire worth fighting for, and the means of supporting a 
powei^ army. Today the very habitat of the elephants that 
were his tanks and half-tracks h^ been overwhelmed by desert 
sand, and even the elephants are no more.^ Cato, in his bitterest 
hrnn ding , could not have foreseen such utter destruction. The 
history of Babylon, Assyria, Carthage, China, Spain, Britain— 
and of the United States—is meaningless unless it is related to 
the way the peoples of these countries have treated the plants 
on which they depend. Indeed, most of the history that has 
been written of these areas gives a picture as distorted as a 
Picasso drawing, because it blindly ignores the part that plants 
and their habitats have played in man^s story. 

Cycsle of the Plants 

Plants, except marine forms economically inaccessible to 
man, cannot exist without soil and water. Aldiough they draw 

• Superior numbers refer to bibliographic sources, given by chapters at 
the end of the book. 
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principally on the carbon dioxide of the air, they are inevitably 
dependent upon other minerals that are found in soiL Xhey get 
water through their root systems, which are spread for the most 
part through the upper few inches of soil. It has been suggested 
that man can feed himself “hydroponically”—that is, inde¬ 
pendently of the soil—on plants grown in chemically charged 
water. Indeed, this was done during the war on such strategi¬ 
cally important areas as Ascension Island. There, however, the 
requisite water had to be distilled from the sea through the 
medium of petroleum—^plants again—and the high cost of such 
distillation places it beyond the reach of all but a few people. 
Should we try to depend generally on hydroponics, we should 
still need enormous, vegetated catch basins to supply the nec¬ 
essary water. 

It is conceivable that a more complete command of nuclear 
energy will permit distillation of water from the sea. This might 
tend to concentrate populations along the seaboards of conti¬ 
nents and make habitable areas that now support no life, such 
as the Peruvian and deserts. It has also been ainly as¬ 

serted by T «»*"hniriiin«i, who ought to know better, that »nence 
r~jn solve the problem by synthesis of chlorophyll and, 
therefore, of food. But here is what one biochemist has to say 
about it: 

“Unless our devices are to be much more efficient than the 
green plants and unless we are willing to spoil with ugly 
machinery an acreage now covered by beautiful forests and pas¬ 
tures, artificial photosynthesis is not only utopian but imprac- 
ticaL Even assuming we were to discover some sort of artificial 
photo-chemical reduction of carbon dioxide into a digestible 
carbohydrate uith an overall efficiency surpassing that of the 
plants which use on the average 2 per cent of the madent radia¬ 
tion, it would not help us much, since we n^ not one product 
of plant metabolism, but a thousand ... . , 

The bare possibility of such developments certainly lies many 
decades in the ftitor^ and it is UteraUy tme that we do not have 
dme to wait for them. We need more and better production of 
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life-giving plants now. Newspaper headlines tell us that, nearly 
every day- As this book is written, and read, men and women 
and children are dying of starvation- 

Carrying Capacities 

Each piece of land has its own unique productive ca^dty. 
No two pastures, no two cornfields are exactly alike. This pro¬ 
ductive capacity—ribe biotic potential—varies as to the quanttty 
of vegetation it can produce, and as to its nutritive and other 
qualities. This is a fact well known to every farmer, although 
it seems to have escaped the leaders who shape our destinies. 
The hard-working victory gardener found it out when he tried 
to raise corn and tomatoes on the harsh soil of a city lot, long 
ance robbed of its organic matter; he looked enviously at a 
fellow toiler whose rich plot lay on alluvial soils along a river 
bottom. 

Just as the productive capacity of individual gardens varies, 
so do the productive capacities of nations and continents. The 
gardener working his city lot could expect only a low yield 
from his land. So, too, must the Canadians and the Russians; 
most of their territory, lying within the subarctic frost line, has 
thin and acid soil, or soil as subject to wind erosion as our Great 
Plains, and they are capable only of low production. Though 
the Ukraine and Canadian prairies produce heavy yields per 
acre, these rich areas represent small fractions of the vast extent 
of the countries. Even here, environmental resistances are sub¬ 
ject to sharp, uncontrollable increases. 

The productivity of any piece of land varies considerably 
with time. The high crop yields that attracted settlers to what 
later became our Ehist Bowl vanished with the recurrence of 
the dry cycle, a period of deficient rainfall. Floods and drought 
sharply reduced ^ur com crop in 1947, with world-wide re- 
percustions. Drought in India has caused repeated crop failures, 
which, by bringing famine, have sharply cut back human popu¬ 
lations. Since diese droughts have occurred before, they must 
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be expected again. From the national and world point of view 
it is imperative that we recognize such variations as these and 
adjust our populations and economies to them. Far it is the least 
favorable condmons, not the most favorable, that detemdne 
the ability of the earth to support human beings. 

The biotic potential of any piece of cultivated land has an 
absolute or theoretical ceiling that is never reached, except 
under extraordinary conditions. The cornfields about Iowa 
State College, with its great financial, technical, and intellectual 
resources, probably produce, within the limits of 1948’s knowl¬ 
edge, the utmost quantity of foodstuffs of which they are 
capable. The three or four bushels of com per acre grown by 
the Alexican Indian are undoubtedly far below the biotic po- 
cendal of his land. Nevertheless, it is important to remember 
that even with optimum fa rming conditions the three inches 
of soil on which these pteasants are often trying to produce food 
could not possibly approach the fifty bushels or more raised 
on the rich, deep soils of Iowa. 

At varying distances below the theoretical ceiling of pro¬ 
duction he a very large number of practical ceilings. And it is 
the practical ceilings, in most of the world dropping lower 
every year, with which man must concern himself; for it is 
these that determine the amount of food—the amount of energy 
—and the amount of fibers for clothing and shelter that man is 
able to make available to his rapidly increasing populations. 
Wliether man likes it or not, he must hve within his means— 
and these are shrinking. 

The practical ceiling is imposed by the environmental re¬ 
sistance, which is the sum of varying but always great numl^re 
of limiting factors acting upon the biotic potential. WTiere it is 
possible to reduce the number and effectiveness of these limit¬ 
ing factors, the environmental resistance is decreased, the biotic 
potential is more nearly realized, and the carrying capacity of 
die land rises. Irrigation and insect control are two me Aods of 
doii^ this. When the carrying capacity of the land rises, the 
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possibility of higher living standards increases for limited num¬ 
bers of people, or a lower living standard for excessive numbers. 


The Physical Bouxds 

The most obvious liminng factor with which man must cope 
is cUmare. Where the summer season is too short to permit the 
growth of plants, thus maldng agriculture impossible, man 
must, Hhe the Eskimo, turn to the sea. By eating polar bear, seal, 
and the delectable mollusks scooped out of the seal’s beUy, he 
takes advantage of the production of plants in the more stable 
environment created by large masses of water. He can depend 
only on such land animals as the caribou, which are able to 
subsist on such cold-tolerant plants as lichens. Or, like the 
Canadian, he most concentrate his population along the south¬ 
ern edge of his country and from it draw the food with which 
he may purchase the minerals, pelts, and timber of the northern 
reaches. 

If, by (Xintrast, he lives in equatorial lowlands where tempera¬ 
tures of well over a hundred degrees rapidly break down the 
organic matter in his unprotected soils and rains leach out 
minerals, he must eiriier cultivate each patch of earth briefly, 
so that the land is rested as much as thirty years after one or 
two years of use, or he must depend largely on tree crops that 
are well adapted to the soil they shelter. 

Aridity makes uninhabitable, or nearly so, vast areas of the 
globe, such as northern Africa and much of the Soviet Union. 
Without sufficient water, plants cannot be grown to supply 
food. If there is any precipitation at all, and temperatures are 
not excessively high or low, wild plants have invaded even 
semiand areas and made possible the survival of small numbers 
of pastoral nomads. According to Ackerman, i8 per cent of 
the ea^’s agricultural land consists of arid or subhumid areas 
on which it may be assumed there is often deficient and highly 
unpredictable pi^pitation.* Our own Great Plains are one 
example; Argentina’s Patagonia is another. 
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Excessive precipitation may be quite as effective in limiting 
the development of agricultural land. In such areas as southern 
Chile, with some ten feet of rain a year, or parts of India, with 
forty feet, the life-giving minerals are so rapidly washed out 
of the upper layers of the soil that agriculture can be carried on 
for only short periods. On the coasts of Central America and 
Mexico the cycle from virgin forests through banana cultiva¬ 
tion to abandoned land is in many places only seven or eight 
years. 

Evaporation through many daily hours of high temperatures 
and djy winds will function as a limiting factor in some areas. 
Precipitation, considered alone, is mea n i n gless. It is significant 
only in relation to temperature, wind, underlying soils, and 
other factors limiting the amount of water available for plant 
growth. WTiere dry winds blast such an area as the interior 
Soviet Union or, at times, our own wheat and com belts, they 
sharply reduce the usefulness of the litde water that falls. 

The influence of climates over a large region is complicated 
by the climates of small areas, or microclimates. The mean 
temperature of the soil beneath tropical forests will be more 
than 6o degrees F. lower than would be the temperature of the 
same soil if the tree canopy has been removed; extreme 
temperatures will vary even more widely.® The coffee grown 
on the slopes of Central America and northern South America 
r^n survive onlv under the microclimate created by a heavy 
growth of shade trees. The trees help to protect the slopes 
against rainfall that would otherwise sweep away the ^il, and 
thus create a microclimate that is as favorable for soil as for 
coffee. Grasshopper outbreaks that annually destroy millions of 
dollars’ worth of crops are, in large part, probably cau^ by 
man’s disturbance of microclimates, through his destruction of 
vegetation. Off the coast of Peru, where millions of birds pro¬ 
duce the guano indispensable to that country’s ^^culture, the 
removal of the guano cap has so altered microclimates by re¬ 
ducing the amount of wind reaching large sections of the islands 
that, because of their high surface temperatures, they are no 
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longer habitable by the birds; eggs are cooked in their shells, 
and the young die. 

Orographic, or land-form, phenomena often act as powerful 
limiting factors. Deep soils built up on the slopes of Guatemala 
and other Central American coimtries have produced lush 
forests. When, however, these forests are cleared, the angle of 
repose of the soils is immediately altered and entire hillsides 
collapse into river valleys. Hard-scrabble farmers of Tsew 
England have long recognized the value of southern slopes that 
enjoy the slan rin g rays of early spring suns. In the rainy tropics, 
slopes may also be an advantage to the farmer, albeit probably 
a temporary one, because they get rid of rain water; in regions 
of lesser precipitation he may be forced to interrupt the slopes 
with carefully constructed terraces, to break the incline and 
hold on the land as much water as possible. 

In much of the world the relief of the land exerts so power¬ 
ful an influence on its productivity that luxuriant vegetation 
and semidesert conditions may lie only a few hundred yards 
apart. This phenomenon is familiar to anyone who has traveled 
in Mexico, where land producing only cactus may be sur¬ 
rounded by rich forests or crop lands. As one flies over the 
Santa Marta Mountains between Barranquilla, in Colombia, 
and Caracas, in Venezuela, dramatic variations in carrying ca¬ 
pacity, literally within two or three hundred feet of one an¬ 
other, may be seen beneath one’s plane. Trade winds blow 
against the east slopes of the mountains and deposit rainfall 
that, even in the high altitudes, produces rich pastures. As the 
winds are forced to rise they expand, cool, and lose their mois¬ 
ture as rain. When they reach the leeward slopes, they are 
nearly dry, and these slopes may produce only cactuses and 
other drought-tolerant plants. TTie entire coastal area of Peru 
is affected by this adiabatic cooling; the great rampart of the 
Andes acts as a dike against rains that turn much of the Amazon 
Valley into a semiswamp. 

The Peruvian coast, as well as the north Chilean coast, is 
further plagued by a phenomenon that is often observed on 
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the west side of continents, as in southern California and south¬ 
west Africa. As the earth spins toward the apparently rising 
sun it sets up a drift of stirface waters offshore from these 
western coasts. This ocean cap is replaced by cold waters from 
the depths, ^.^dth a temperature, in the case of Peru, more than 
40 degrees F. lower than that of the sea in the same latitudes of 
the Pacific, offshore. The cold surface waters condense mois¬ 
ture that might be brought in from the open ocean, and give 
Los Angeles the high fogs it does not like to mention and 
the high fogs that are one of its chief topics of conversation. 

Soils themselves impose sharp limitations on productivity of 
the land. If they are highly acid or highly alkaline, the survival 
of most food plants will be difficult or impossible. Soils may be 
so deficient in trace elements such as boron, magnesium, copper, 
etc., that the nutritive value of the plants produced will be low. 
Goiter, caused by lack of soil iodine, is common in the Alps, 
Andes, and parts of our Aliddle West. Soil structure may lock 
the door against the penetration of plant roots. Limestone 
foundations will drain off rain so rapidly that the indispensable 
layer of sod-water wiU be impoverished. Clay soils, on the 
other hand, may have such poor drainage that they drown or 
rot plant roots. Most soils in the United States are so subject to 
erosion that slopes of more dian 5 per cent—a vertical rise of 
five feet for every hundred feet advanced—cannot safely be 
cultivated without special cultural practices that are often 
costly in terms of money and labor; slopes of more than 15 
per cent cannot in general be cultivated. Less erodible volcanic 
soils, however, such as are found in Java and in much of Central 
America, may often safely be cultivated with proper agricul¬ 
tural practices on slopes of 50 per cent. 

The organic content of sod, which is a determinant of its 
productivity, varies wfidely. In regions of low temperature and 
high rainfall, the top, or A-horizon, of rich organic sod is likely 
to be thin. This restdts in a low carrying capacity in the south¬ 
ern part of Chde, for instance, wffiere that country is trying to 
expand its agriculture. The extremely productive chernozem 
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sofls of the central Soviet Union are rich lai^ely because the 
rainfall is limited; the high winds of the region make the soils 
highly susceptible to erosion once the plow has broken the sod. 
The erodability of the A-horizon varies widely with its com¬ 
position, the rainfall and wind, and the slope. 


How Much Laxd? 

Thus the mere presence of land, even in are^ that would 
seem in general to have favorable conditions of temperature 
and precipitation, does not necessarily mean that the land can 
jjg used for agriculture. The U nited States Department of 
Agriculture estimates that in the entire world there are 4,000,- 
000,000 acres of arable land. Their figure is largely based on 
estimates from the respective countries. These estimates, fre- 
quendy made without maps and with inadequate comprehen¬ 
sion of the many factors that go to make up arable land—and 
perhaps infiated as a means of bolstering national amour-propre 
—are sometimes dubious. In my opinion, the USDA figure is 
almost certainly too high. 

Judging by my own field experience, the calculations of Pear¬ 
son and Harper would seem to be more reliable.® By combin¬ 
ing the areas of the earth that possess favorable soil, topogra¬ 
phy, temperature, reliable and adequate rainfall, sunlight and 
carbon dioxide, they arrive at an estimate of 2,600,000,000 
acres of land adapted to food production, or a litde over one 
acre for each living person. In a later paper ^ Pearson refines 
his estimate still more and states: “The re^y productive areas 
of the world are so limited that there is only 2ii)out two-tenths 
of an acre per person.” This would be a patch about ninety 
feet on a side. These estimates, of course, omit many addition^ 
variables diat function as limiring factors, some of which will 
be discussed below. 

There has never been, so far as I am aware, a satisfactory defi¬ 
nition of arable land. In the arable concept, the farmer is quite 
as important as the farm; some Japanese or Philippine farmers 
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would undoubtedly cultivate successfully millions of acres dm 
are now being destroyed by their owners. In many r^ions a 
shift from tenancy to ownership would certainly save large ar¬ 
able acreages that are becoming marginal, if not desert. In other 
areas, such a change might well tend to have the opposite effect. 

The Bionc Limits 

The nitrogen-fixing bacteria in the soil might be called the 
soil’s dynamo. \Miere man has destroyed the topsoil, he can 
often rebuild part of its fertility by planting mOTbers of the 
legume family, which carry on their roots bacteria that restore 
nitrogen to the soil The sod fauna and flora, especially the 
microscopic forms, make soil minerals available to plants by 
breaking down organic materiaL On the milpas of Latin Amer¬ 
ica the soil is repeatedly swept by fire and washed by tropical 
downpours, and is thus progressively impoverished through the 
destruction of its fauna and flora. Here fire and water arc the 
limifing factors. 

One of the most effective limiting factors is the insect. It is 
estimated that one-tenth of all crop plants are destroyed by 
insects in the United States every year. In other words, the 
farmer gives one day out of ten and one acre out of ten to f^ 
the insects on his farm. The cost of the food we aU buy is in¬ 
creased some lo per cent by aphids, cutworms, scale inset^ 
etc. The so-called Dutch elm disease, which seems surely to be 
destroying one of the loveliest features of the landscape of the 
northeastern United States, is insect-bome. 

Insects that carry human diseases make large areas of me 
earth marginal for man’s occupation- This hazard is not nearly 
so importmt as has been suggested by the proponents of malaria 
control. In many areas malaria has actually been a blessing m 
di^uise, since a large proportion of the malaria belt is not su^ 
to agriculture, and the disease has helped to keep i^ from 
destro>Tiig it—and from wasting his substmee upon it. Onco- 
cerco^ a fly-borne disease that causes blindness and an espe- 
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cially unpleasant form of death, is well established in Central 
America and is spreading north and south; it is one of die un¬ 
wanted travelers on the Inter-American Highway. It may 
conceivably force human beings to avoid large areas of useful 
land, although a somewhat expenave and complicated cure 
hii<; recendy been discovered in Africa. 

In some areas in Africa, where the tsetse fly has been locally 
controlled, native populations have overgrazed the land for¬ 
merly depopulated by the fly and within a few years have 
virtually snuffed out its human carrying capacity and its ability 
to replenish the water table, restrain floods, etc. Here the tsetse 
fly, instead of being a limiting factor on m^ has actually been 
a protector of important resources. Many insects, such 9 S those 
which pollinate fruit trees and paraatize destructive insects, 
are extremely valuable to man, which is one reason why biolo¬ 
gists throughout the world are alarmed by the widespread and 
unselective use of DDT. Probably less than 5 per cent of the 
known insect species can be considered a handi<^p to man s 
survival. Nevertheless, the small percentage that do attack his 
crops and forests wreak such havoc and are so cosdy to control 
by methods now known that they must be recognized as one 
of the most stubborn of all limitii^ factors. Unfortimately, « 
modem researches have shown, current agricultu^ methods 
often tend to increase insect damage. Furthermore, by his care¬ 
less or unwitting spread of pests, man has greatly mcreased 


their effectiveness. . , 

Mmsteadaymys a heavy tribute toanothere^y of wh<« 
presence he is often scarcely aware-rodents. Their acntnoes 
are largely nocturnal, and take place benMth *e 
and^sinface of the ground. Hundre^ of n^ons of doto 
worth of food ($200,000,000 in the United tote alone) are 
detroyed every year by these small mammals. Their aWd““ 
is often the result of man’s maltreatment of the land as y 
oveterazing-and his destruction of their natural enemies, such 
asSowls, coyote, etc. In Latin America, where 
often leve their com hailing on the bent stalk for want 
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comcribs, it is probable that rodents at times take up to 25 
per cent of the crop. During periodic rodent population out¬ 
breaks, they are said to make farming impossible. Not a little of 
die hunger that now rides astride the world must be attributed 
to their excessive numbers. 

Where human populations are so large that available land 
cannot decendy feed, clothe, and shelter them, man s destruc¬ 
tive methods of exploitation mushroom like the atomic cloud 
over Hiroshima. This may be seen in all parts of the world 
where demands exceed the carrying capacity of the land, from 
Italy to India. More and more land unsuitable for the produc¬ 
tion of crops is put under the plow. 

Pressure of this sort may be political and economic as well 
as demographic. The grazing lands of the United States arc 
being destructively overexploited; informed students estimate 
that 80 per cent of our range is overgrazed. Reducing herds 
and importing meat and wool from other countries might give 
the grass a ch^ce to restore itself, but catde and sheep interests 
are so powerful in Congress that they nullify such obviously 
sound attempts to relieve the strain on American ranges. Every 
year the environmental resistance against high productivity is 
piling up. Catdemen themselves give evidence of recognizing 
this condition by their repeated attempts to take over the small 
amount of grazing land within our national parks, although 
the total area of these is only 71/100 of i per cent of the United 
States. 'Hiey are quite willing to destroy this part of the na¬ 
tion’s heritage, but they are not willing to draw on the ranges 
of Australia and Argentina. 

Under primitive conditions, before man began to apply his 
intelligence and knowledge to understanding a part of the laws 
of nature, the ratio between biotic potential and environmental 
resistance reached a relatively stable equilibrium, which was 
altered considerably only over geological periods of time. 
Limiting factors operated but, within the framework of bio- 
physicd laws, the land produced its bounty in direct propor¬ 
tion to its basic richness. And probably no continent was richer 
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than the North American. Nature had come to terms widi 
itself, as it always must over long periods; its reach never ex¬ 
ceeded its grasp. 

Then, through a combination of circumstances discussed in 
Chapter 4, man rapidly increased his co mman d of nature and, 
through a highly skewed development of this t^unmand, 
spawned a vast school of new hmitii^ factors. A few rare in- 
{hviduals like Robert Malthus, Benjamin Franklin, and Thomas 
Jefferson had a partial comprehenaon of what was happening, 
but not even Malthus foresaw that in the core of inc^'eaang 
“production” there was hidden the worm Ouroboros, the worm 
that would finally consume the earth. 


Tes Lawbreaker 

During the mneteenth and twentieth centuries European 
man, pardy because he thought in terms of the geography 
from which he had come, was largely spared the cutting rains 
characteristic of other parts of the world but, principally be¬ 
cause he assumed that there was no end to his new riches and 
that he need not take measures to preserve them, ^read desola¬ 
tion across Asia, Africa, and the Americas. Primitive man, and 
even some highly cultured groups of moi, had destroyed en¬ 
vironment before this but never with the seemii^ly calculated 
inexorability of a Panzer division. The destructive cultural 
forces that were developed and increased through our influ¬ 
ence, have now crept around the globe until the Hottentot, the 
Malay, and the Ainu are spreading the plague. 

One of the first and most destructive tools brought to the 
New World by the European was the steel ^ The for^ 
seemed to him an enemy of man, as indeed it had been in 
Europe three centuries before, when the Scots defibera^y 
burned their forests as their sole means of protection against 
wolves.* Axes flashed from Quebec to Georg^ Wood was 
often without value, and something to be got rid of. 

The ax found a rampant ally in fire, and where there was 
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no time or labor to clear the forest with steel the torch could 
do it. “One man in one day with one match can clear a hundred 
acres!” according to a Nicaraguan proverb. Slopes were 
stripped and planted to com which, like s\T)hilis, has been one 
of the most potent contributions of the New World to civil^- 
tion. It is probable that com, under modem methods of cultiva¬ 
tion, has caused more misery than the venereal disease. 

Hard on die heels of the ax came the moldboard plow. This 
cut great gashes in the landscape, up and down the hills, and 
direoed rain water toward most efficient destmetiveness with 
such channeled force as could hardly have been improved by 
engineers; in the tropics, where a l%h proportion of farming is 
concentrated on highland slopes, it is perhaps the most devas¬ 
tating force introduced by man. 

The pioneer brought the rifle and the fowling piece. He 
killed wildlife for food and for protection; later he began to 
Trill for distant markets and for sport. Only within the past 
few decades has general recognition been given to the need of 
preserving a suit^le environment and an ample breeding stock. 
Most of Latin America, Africa, and Asia still kills with com¬ 
plete lack of concern for the future. The roll of species that 
manwillneverseeagainisanunhappy testimony to his cupidity 
and stupidity. 

Fire, the ax, the plow, and the firearm have been the four 
fundamental tools of our modem culture, and in some of the 
most fertile and productive regions of the earth they have raised 
the enviro nme ntal resistance to such a height that the carrying 
capacity has been brought nearly as low as that of the Gobi 
or the tundras of Siberia. Hundreds of milli ons of acres 
of once rich land are now as poor as—or worse than— the city 
gardener’s sterile plot. 

Despoiled forests, erosion, wildlife extermination, overgraz- 
ii^, and die dropping of water tables are unforeseen and un¬ 
wanted by-blows of a vigorous and adolescent culture on the 
loose. Had intelligent precautions been taken, their develop¬ 
ment could have been prevoited by a sort of ecological birffi 
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control; but the occupation of the New World was such a head- 
longf Paul Bunyan affair diat there was no time for caution or 
even for thought. Furthermore, the requiate knowledge to 
permit harmonious living with the new environment was not 
available—and still is not available. 


Profits Are Loss 

One of the most ruinous limiring factors is the capitalistic 
system—and this is one of the gravest criticisms that can be 
leveled against it. The methods of free competition and the 
apphcation of the profit motive have been disastrous to the 
land. Railroads received great areas of land on which they set¬ 
tled the men and women whose grandchildren created the Dust 
Bowl. Cutthroat competition in forest exploitation has long 
since turned us from a creditor into a debtor nation in terms 
of forest resources; we are forced to import timber and wood 
pulp while our own lands best suited to its production ate 
being washed into the oceans and the Gulf of Mexico. Today 
“free-enterprise” forestry is one of the greatest dai^ts to 
Latin America. 

Business has been turned loose to poison thousands of streams 
and rivers with industrial wastes; and hundreds of dries are 
spending millions of dollars so that they may safely drink die 
\i-aste dumped into the rivers upstream. Recendy a new gadget 
that grinds up garbage and washes it down the lotchen sink has 
been promoted; there is, apparendy, no way to hold ic manu¬ 
facturer accoimtable for the increased pollution he is intro¬ 
ducing into inland waters. The augmented demand on oxygra 
in the water, to permit bacteria to break down the orgamc 
matter, is the final ruination of such fishing as is left in ^y 
a river. The manufacturer cashes in—and the American drizen 
pays the cost of increased environmental resistance. 

Food prices rise and so does the world demand for f<^; the 
farmer overstocks his pastures, plants every available inch of 
marginal land to cash in ‘Svhile the going’s good.” Prices faU 
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and he loudly cries that he cannot afford to improve his l^d; 
he must have a subsidy. Income that should have gone into 
permanent improvements has all too often gone into airplanes, 
cars, and fur coats—the “high” American standard of living. 

Industry has been allowed to treat our undergroxmd water 
supplies as though they were inexhausable, and the prosperity 
and possibly the existence of many of our cities have been 
jeopardized through waste of waters. 

Commercial fishermen, assuming the pirate’s prerogative to 
take whatever he can get, have reduced the populations of 
several important fishes to a point where it is no longer economi¬ 
cally possible to take them. On the coast of California the 
sardine has been so overexploited that “the return per unit of 
effort on the part of fishermen in 1937-38 was less than half 
the return in 1932-33 ... A reduction of the total catch by 
one-half seems, therefore, to offer the minimum of curtailment 
necessary to check the present population decline. To build 
up the population with any rapidity, an even more drastic cut 
to perhaps one-third of the present total may be necessary.” * 
CaUfomia fishermen continue to extend their exploitation ever 
farther from the United States, into the waters of Mexico, 
Central American countries, and Ecuador. Because they lack 
technically adequate departments of fisheries, these countries 
have little or no idea of how their resources are being depleted. 
When fishery technicians of the U. S. government began to give 
scientific aid to our Good Neighbors to the south. North 
American commercial fishermen brought pressure to bear to 
end the co-operation! 

On the other side of our continent, “in 1934 the New Eng¬ 
land shad catch was 3 85,000 pounds, as against 2,000,000 pounds 
only fifty years ago. According to Ackerman, the anniml catch 
was many times 2,000,000 pounds early in the last century, 
when the human population was only a fraction of what it has 
since become. 

“In 1889 Maine marketed 25,000,000 pounds of fresh lob¬ 
sters, much of the catch going to canneries at a price of two 
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and a half cents a pound. Since 1905 die take has rarely exceeded 
6,000,000 pounds, at a wholesale price of twenty-seven cents a 
pound, or more than ten times the old rate ... Most of our 
sopply of lobster now comes from farther and farther afield, 
but this means only that modem transpiortation is temporarily 
masking approaching exhaustion. [Before the recent war, tens 
of thousands of pounds of a spiny lobster were brought to New 
York, frozen, from the coast of ^uth Africa!] 

“The mackerel catch of the eastern United States was about 
100,000,000 pounds a year from 1845 to 1885. Betw^ the 
latter date and 1930 it averaged only 25,000,000 pounds, and 
this in the face of a rapidly expanding population and dem^d. 

“ In 1889, 173,000,000 pounds of menhaden were taken 
by New England fishermen. After 1900, however, a steady 
decline was evident and in 1933 only 1,000,000 ^unds were 
caught in our waters. The menhaden tends to avoid regions of 
low temperatures. However, the summers of both 1936 ^d 
1937 were abnormally warm in the Gulf of M^e and yet few 
of these herring app^. They had been fished out, widi no 

thought for the future. _ 1 u u u 

WTialers, treating die source of their wealth as diot^h Aere 

were no limit to its abundance, have extended the rai^ of their 
operarions and the effectiveness of their attacte to ever ^ 
r^ote seas of the world; the largest ^ve te 

ptacticallv exterminated from most of ns anmc ra^ ^ 
^•ival of the whales that are left probably 

^anceof an interrutional treaty that-asthtsbookis^^ 

has not vet been ratified by enough «untnes to make t o^ - 
ative The power of commercial interests in a at- ’“' 8*7 
worid id Te intransigence of such rations ^ --k* 

die future of these resources extremely doub^ t^^AreA 
TTk enormous guano resources of Peru, which a hun.^ 
more than a,,000,000 tons, were explo.^ 

i a c^pedtive basis and by tpt r had been i^uced ^30,000 

rrms. -pTm^t Peru has been ^le^ »d"SSy 

^'car was 168,000 tons m 1938- AU tne worio, au t- 7 
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Latin America, is desperately in need of organic fertilizer, but 
the “saturnalia,” as Peru has come to call the guano boom, built 
many fortunes under a system of “free enterprise.” A hterally 
invaluable means of restoring life to dying lands was knocked 
down to the Wghest bidder instead of bemg managed m ^ch 
a way as to provide a sustained, maximum yield. The bir 
that produced the guano were driven from their nests because 

they got in the way of laborers. 

Absentee landlordism, demanding its pound of the soil s flesh 
every year, has brought disaster to milhons of acres. Many 
wealthy Latin-American landowners, with their interests ori¬ 
ented more toward Paris or New York than toward their 
haciendas, apply only one yardstick to their enormous hold¬ 
ings—this year’s balance sheet. If their managers have to mine 
the land, as they often do to keep the balance high, the ha- 
cendado seldom knows or cares. In Africa the almost entirely 
extractive point of view of the colonial system results in land 
managers trying to make their pile and go home in as brief a 
period as possible. In the United States commercial combines 
are planting with wheat areas that are certain to lose their top¬ 
soil by wind erosion in the next drought. The chief interest is in 
profits, and these profits are set in a competitive market. 
Throughout virtually the entire world, land is used not to pro¬ 
duce the crop best adapted to it on a permanent basis but to pro¬ 
duce asmuch cash as possible, as cheaply as possible and as quickly 
as possible—the same system exalted by the manufacturer. 

In other words, land is managed on the basis of so-called eco¬ 
nomic laws and in very general disregard of the physical and 
biological laws to which it is subject. Man assumes that what 
has been good for industry must necessarily be good for the 
land. This may prove to be one of the most expensive mistakes 
in history. 

It Is Done with Mirrors 

The ri^g living standard, as material progress is called, is 
almost universally assumed to be to the advantage of the hu- 
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man race. Yet its toll, in terms of erosion of the human nervous 
sj-stem, ha-s given the United States one of the highest insanity 
rates in the world.* It has developed a parallel meretriciousness 
blatantly exemplified in the advertisii^ “profession” and in the 
popular radio programs and magaunes through which this pro¬ 
fession flaunts its wares. Its enormous cost, in terms of the liv¬ 
ing and working hours that make possible the purchase of 
far-from-indispensable gadgets, has been frequently discussed. 
There are, nonetheless, few Americans who are not contdnced 
that the sttmmtwt bonum is a function of the sum of gadgetry. 

This superstition, an integral part of American folkways, has 
never, so far as I know, been examined from the point of view 
of national ph>^cal welfare. \Vhat is the effect of our allegedly 
rising living standard on the natural resources that are the basis 
of our survival? Is the outpouring of the pulp-paper ordure of 
“love” stories, crime tales, and “comics” valuable enough to 
justify extirpation of the world’s forests to fabricate the paper 
on which it is printed? Do unessential electrical knickknacks, 
industries, and the hydroelectric power necessary to operate 
them, justify the destruction of other values, die flooding of 
fertile farm lands in hydroelectric developments, and Ae ex¬ 
orbitant e-xpenditures of public moneys required m build and 
maintain dams-moneys that, after all, came out of the hide of 
the American people? 

TKe T\'"A has been viciously and stupidly attacked, and 
then defended as a croi^ming achievement of all 
men. It is certainly neither as good nor as bad ^ it is 
to be. In view of the billions of dollars projected for similar de- 


• WTiBe this book was in press, a friend caUed to my aiteimon an int«- 
«Sigly paraUel statement in Streamlines, 

^l^JU^ems, might be said to be notably ^nvated on 
tour?nVe hear abo^e agricultural problem of 

^dust storms of daily excitementjid of 
tnviaUO' can easily blow away the sen^e tof^il of sp 
B a barren and shallow nervous credulity. 
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vdopments, it would seem high time that we had a detached 
eval^don of all such work; this should include not only the 
power, navigation, and flood-control factors, but the total 
impact on our natural resources. Thus far there seems little 
doubt that TVA has been less than satisfactory as a method of 
Imd management. For years its officials virtu^y excluded the 
Soil Conservation Service from the Valley, and therefore con¬ 
servation has lagged far behind much of the rest of the country. 
Its forestry program, according to reliable ob^rvers, has been 
badly fumbled, and its wildlife program—apart from fisheries 
—appears to be not much better. It has “controlled” floods, not 
by holding water in the soil where it will do most good, but by 
permanently submerging more than three-quarters of the land 
it was designed to protect! “ Its much-touted recreational de¬ 
velopment has often been tawdry. Fishing or boating on its 
drawn-down waters, surrounded by miles of s tinking mud- 
banks, is about as satisfying as playing basketball in a factory 
yard. Its so-called “multiple purpose” dams would be better 
nampHj as I point out elsewhere, “cross-pmpose” dams. 

The nineteenth century’s enthusiasm for railroads paid little 
heed to what these were going to do to the land; the Dust Bowl 
vns one of their contributions to modem living and the de- 
stmcdon of forests was, in part, another. We must avoid re¬ 
peating such mistakes, now that the twentieth century is indulg¬ 
ing its own enthusiasms for roads, airfields, and dams. 

The Supersaturated Land 

There is an old Chinese saying diat “one hill cannot shelter 
two tigers.” This recognized a sound biologic fact. (And the 
Chinese would not even have conceived such a thing as piling 
t^rs one upon the other in apartments with flush toilets and 
two-car garages.) Modem biologists have rediscovered the old 
Qbinese principle and tell us that the mo untain lion in our own 
West needs a radius of action of some forty miles; with any 
less land it cannot count on sufficient food resources. The deer, 
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which form its principal food, may require forty acres each 
to sustain them in the cutover second-gro^ forests of the 
Northeast; and four hundred acres in the arid Southwest, ^ch 
quail requires approximately one acre, under certain conditions. 
When die overhunted bobwhites of Ohio were placed on the 
songbird list and relieved of huntii^ pressure, some years ago, 
they did not expand their population indefinitely, as the bird 
lovers had hoped; they increased up to the carrying capacity 
of the range for quail-and stopped. In some areas, two acres 
will feed a cow throughout the year; in others a square mile 

be required. .... /• 

Primitive man is subject to the same limitations of carrying 

capacity as the plants and animals on which he fives. The In- 
di^ of the United States probably never reached a population 
in excess of one million, mere they abandoned the hunting 
culture, turned to agriculture, and learned the rudunents of 
farming, they arrived at considerable population denaties. In 
such centers as Mexico, Honduras, ^d GuatemaK Aeir popu¬ 
lations exceeded the carrying capacity of the land. They d^ 
more from it than it was able to produce on a permanem basis. 
They destroyed forests, lost soil and water, and one ate ^ 
other their ci^-ifizations vanished. The Peruvian Ind^ suff^ 
less from such disasters than did his northern neighbors^ ThB 
may be because he learned to irrigate his lands and keep the sod 
in place; and because he po^d, m the guano of 
islands, the means of maintaining the fertihty of the Ian 
The American farmer of two hundred years a^ was e^ 
tiaUy a peasant, although he would have resen^ 

European term. On a moderate-sized fann he could sup^rt 
hinJ^te wife, perhaps some indigent relative^ a ^d M 
^ a;id five or^ chddren. They could ^/o^ed ^ 
by the products of the farm, and entirely fed and s^el^ 
“Lughmn” products were kept at a minimum, ® 

iS ar«s producing such destructive crops 
cotton-rebtively low demands were made on the cuiiymg 
capacity of the land. 
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Then came industrialization, railroads, the rise of cities with 
millions of inhabitants needing to be fed, and tbe concept of 
the American standard of living. Three of the chief identifying 
marks of the Ajnerican standard of living are the automobile, 
the bathroom, and the radio. The farmer-like the industrial 
worker—is quite likely to feel that he should be entitled at least 
to these three. They must be purchased with profits derived 
from the farm. In other words, the farmer must sell his products 
to nonfarmers to secure the cash with which to buy his auto¬ 
mobile. This immediately places a higher pressure on tfie carry¬ 
ing capacity of the land. A proportion of what it is able to 
produce is no longer available to the farmer and his family. 

It is interesting to consider who and how many people must 
now be supported by the farmer’s land. If he buys an auto¬ 
mobile, the products of his soil, s)mibolized by money, go to 
pay the following: miners, metal workers, railroad workers, 
engineers, auto workers, union officials, machine tool manufac¬ 
turers and workers in their factories, mining equipment manu¬ 
facturers and workers in their factories, salesmen, advertising 
men, magazine publishers and staffs, printers, paper manufac¬ 
turers, lumbermen who provide wood pulp, postal employees, 
railroad employees, manufacturers of railroad equipment, 
planters, rubber tappers, overseers, health officers, members of 
the rubber cartel, truckers to carry robber to the piers, seamen 
and officers, shipbuilders, tire manufacturers and workers in 
their factories, members of their sales organization, oil well 
drillers, engineers, oil field workers, pipeline manufacturers and 
builders, the builders of tankers and their crews, stockbrokers, 
stockholders, garage builders and workmen, officials in auto 
license bureaus, traffic cops, builders and salesmen of motor¬ 
cycles, justices of the peace, bmlders of superhighways and 
fabricators of the material of which they are constructed, 
surgeons, hospitals to handle traffic injuries, manufacturers and 
drivers of ambulances, insurance agents, undertakers, charity 
wards and orphan asylums to care for the victims of traffic 
deaths, wardens and die builders of jails, and a host of addidonal 
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government employees such as legislators to frame traffic laws, 
the United States Maritime Commission to handle shipping, the 
Interstate Commerce Commission, State Department employees 
to watch over foreign oil resources—and perhaps the Army 
and Navy to fight for them, etc. This is only a |>artial list; but 
it gives an inkling as to the increasing demands that are being 
made on the American land. 

Economists waite of the “agricultural revolution,” of greater 
productivity per farm worker, of the advantages of farm 
mechanization and the ability of the farmer to feed more people 
i-han he did prior to the nineteenth century. MTiat most of them 
completely fail to recognize is that production-pier-farmer is 
utterly meaningless divorced from production-per-acre. For a 
few decades the Western world was able to get along on riiis 
assumption—^while it still had new lands to open up and while it 
produced by mining its topsoiL But modern agncnlture has not 
raised the earth’s biotic potential; except in very limited areas, 
it not reduced environmental resistances. Over most of the 
earth it hac enormously tncreased them, to the point of destroy¬ 
ing hundreds of millions of productive acres. Discussion of the 
agricultural revolution in terms of increased produciion-per- 
farmer—or even in terms of pure agriculture, leaving aside the 
problem of water tables, forests, nonagricultural lands, fauna 
and noncrop plants, etc.—expresses a most fallacious and dan- 
g'erous form of thmking. One man, under an improved tech- 
nolog\% might be able to farm a full section; ihis would not 
bring into ^ing more sections of agricultural land—nor raise 
or even m aint ain productivity on other acres. 

The contribution of the individual farmer to any one of the 
people listed above is of course smaU; but 33 per cent of the 
automobiles, trucks, and tractors in the United States are rois¬ 
tered from farms, and hundreds of thousands more are opeiat^ 
in the service of the farmer. Beades the millions of people in 
the auto industry and its satellites, there are the addirional mil¬ 
lions in the radio and other luxury industries. In the time of the 
Incas—to relate the problem to another part of the world— five 
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or six acres could probably support an entire family; to^y, 
Aey would not buy a famUy car. Behind every farmer s chair, 
at die dinner table, stands a shadowy host of other famihes to 
which he is conveying energy resomces by ^wmg upon 
land, in order to maintain his American standard of living. 


The Books Must Balance 

When the farmer is expert enough to m^age his land well, 
where he can produce for his needs and desires without reduc¬ 
ing the productive capacity—and where the land itself is of 
high enough quahty to produce that much wealA on a sus¬ 
tained rather rhun an extractive basis—the economy is in balance. 
Where, however, because of poor soil or inadequate farming 
methods, the farmer can support his tractor, automobile, bath¬ 
room, and radio only by mining the land, it is difficult to defend 
his right to the so-called American standard of living; and if 
such land exhaustion is widespread it seems difficult even to 
justify the American standard of living. Actually, this is the 
situation over much of the United States. Land productivity is 
falling in many areas. The federal government has given tadt 
recognition to the unsoundness of the farmer’s position by 
benefit payments in the name of soil conservation, and by 
subsidies. One example of this is the “floor” under wool prices; 
another, the “protective” tariff on wooL These amount to a gov¬ 
ernment subsidy of soil erosion, since they support the over¬ 
stocking of our western ranges. ^Vere it not for such handouts, 
many woolgrowers would be forced out of business. And the 
grasses would be given a chance to recover. 

So far as subsidy payments equalize the economic position 
of the farmer and subsidized industrialist (who is the first to 
protest any real attempt at free enterprise) they are certainly 
defensible. The farmer has been exploited for decades despite 
the fact that he is far more useful, productive, able, and hard¬ 
working a member of our sodety than the vast majority of 
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busmessmen. But it is difficult to see any jnstfficatioo for long¬ 
term support of extractive overcropping. 

The pa\Tnent of benefits over a short period is certainly pref¬ 
erable to letting the farmer so damage his land that it cannot 
be restored to productiveness within the lifetime of the nation. 
Perhaps it is justifiable as an injection of digitalis for a failing 
economic system. However, unless the national debt is to be 
repudiated or scaled down by inflation, such practices obvi¬ 
ously cannot be continued indefinitely. Our economy cannot 
be permanently shored up with paper. Despite the theory of 
certain economists that the national debt is unimportant be¬ 
cause we owe it to ourselves, it can be paid off only by means 
of taxes that are basically derived from our natural resources 
—taxes that represent working hours of American citizens and 
that express enei^y derived from our land. It must be teiterated 
that there is no other source of this energy. By the printing of 
paper, and other forms of postponing the reckoning, we create 
an illusion of wealth. By usLog up our real capital of natural 
resources, especially soil, we reduce the possibility of ever pay¬ 
ing off the debt. To me it seems impossible to escape the con¬ 
clusion that the relatively high material living standard we have 
set for our farmers cannot be realized in the long pull; and it is 
even more fantastic to seek it for the milhons of nonproducers 
who are, in a very real sense, parasitic on the land. 

Americans of good will have adirocated an American stand¬ 
ard of living, or something approaching it, for the entire world. 
“Freedom from want” was the carrot held before the noses of 
less prosperous peoples, to enlist their support during the war. 
WTiat a monstrous deception this was, of ourselves and them, 
should be clear to anyone who thinks in terms of the carrying 

capacities of the world’s lands. 

A farmer in the Pennsylvania Dutch country will live com¬ 
fortably and even become rich on 150 acres of land. He is 
probably nring land that has been intensively farmed for two 
Wdred years. His living standard is one of the highest to be 
found in any farm population in the United States, though he 
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may religiously avoid gadgetry. On the other l^nd, in the 
^em Dakotas, a descendant of the Swedes or Norwegians 
will require from two to three square miles to maintain a decent 
Uving ^dard for his family. He probably worfe quite as hard 
as the Pennsylvania Dutchman, is equally intelligent, and per¬ 
haps better educated. The fact that he needs so much more 
la£ is an index of its much lower carrying capacity. In the 
Dakotas the soil may be poor and the layer of topsoU thm; m 
many areas there has been considerable wind erosioi^ and the 
amount of precipitation necessary for crops is so variable that 

a fanner may have only six good years out of ten. 

A recognition of the low carrying capacity of this land is 
mirrored in the exodus of people from the Dakotas. Whereas 
the national population is increasing, there has been a signifi¬ 
cant drop in populations in this region. (Mechanization of 
agriculture also has contributed to it.) In rural Georgia or 
South Carolina, where cotton and tobacco have combined to 
help build the rural slums so vividly portrayed by Erskine 
Caldwell, the living standard may be not much more than 50 
per cent of what it is in Iowa. The carrying capadty was once 
far higher, but misuse of the land has been reducing it—raising 
the environmental resistance—since colonial times. 


The carrying capacity differential exists, of course, through¬ 
out the world. No two cotton fields, no two pastures will pro¬ 
duce even theoretically the same amount of food and fibers. 
With the various cultural complications, their productivity 
varies even more widely. It is interesting to ponder what a 
hand-picked group of Javanese farmers could do with an island 
like Puerto Rico. What would have been the fate of Mexico 


had it been settled by Swedes? What would have happened to 
North America had the Conquistadores come to dominate, in 
the early days, rather than a preponderantly North European 
stock? Carrying capacity is obviously a function of more than 
the land itself; and—^no matter what the biotic potential may be 
—every area has a limited carrying capacity. 
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In China, the idea that rr is nec3essary to be an 
ancestor is a cardinal belief, despite the obvious fact that de¬ 
scendants are becoming more wretched with every genera¬ 
tion. In starving India, the country is overrun by millions of 
cattle that cannot be used to sati^ human hunger because 
they are “sacred”; nor can they be killed and prevented from 
drawing from the land energy supplies desperately needed for 
human beings. The idea is dominant over the peristal^ of 
starving stomachs. 

When mankind began die masave development of its fore¬ 
brain, which is its greatest glory, it also began to lay up trouble 
for itself on the earth. The shackles of instinct, protectors of 
the amoeba and the ape, were largely discarded, and Plato be¬ 
came a possibility, and Moses, Aristodc, and Beethoven, and 
Darwin an d Freud. Alan was now on his own; he had the frcc- 
dom to mold his own destiny. Unfortunately, the freedom did 
not always have its counterpart in wisdom. For this reason, 
ancient civilizations fell—and our ovm is tottering. 

It has been the fashion, especially of modern years, to ^ 
phasize what man has done in the way of material accomplish¬ 
ments. But there has been a strong tendency to neglect what 
he has thought. For a nadon whose founders left the blood of 
their bare feet in the snow at Valley Forge, we Americans are 
<en *gng ely blind to the power of ideas. IVe have recently ^ 
our most desperate war, principally because the sick nmd of 
an obscure Austrian so infected an entire nation that its idea ot 
its rebrionship to Europe and the world was transformed mto a 
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virtnal paranoia. In Russia we have watched an economic 
theory develop into a near psychosis that threatens modem na¬ 
tions with the fire and sword of a holy war. 

The idea of the milpa farmer may be far more difficult to 
change than is the direction of the g^es through his land. To 
limit the desire of the Chinese for sons may be a problem more 
formidable rhan the provision of at least limited food for them. 
A slogan may twist the arm of Peace as dangerously as a new 
weapon. Faith in ancient precepts may be a more effective 
eroder of soil than two inches of rain in an hour. 

Behind nearly every human act lies an “emotion” that sets 
the act going; and behind the **emotion ’ lies a thought or an 
“idea.” If such survival-emotions as the desire for conservation 
are to become part of our daily existence, they must be based 
on knowledge and the thought that stems from it. If we are 
to make peace with the forces of the earth, that peace must 
begin in our minds—and we must seek, and accept, many new 
ideas. We must reject many old ones. 

One of the strangest lacunae in human cultural development 
is the absence of understanding of man’s relationship with his 
physical environment. So anthropocentric has he been that, 
since he b^an to achieve what we call civilization, he has as¬ 
sumed that he lives in a sort of vacuum. He has probably been 
an agriculturist at least a hundred centuries, yet it was only in 
1944 that Dr. £. H. Graham published the firn book on natural 
principles of land use. 

Ignorance that runs through the entire social s tr u ct u re of 
the world, from leaders of all stripes to peasants and industrial 
laborers, is one of the limiring factors that will be most difficult 
to controL To change agricultural practices in areas of I.atin 
America, Aaa, and Africa, where the illiteracy rate is often 
100 per cent, within a period short enough to save the land 
will require heroic measures. It is certain that, for all practical 
purposes, large areas of the earth now occupied by backward 
popnladons will have to be vrritten off the credit side of the 
ledger. 
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The Daxgeroxts Doctor 

The modem medical professaon, still framing its educs on 
the dubious statements of an ignorant man who lived mote than 
two thousand years ago—ignorant, that is, in terms of die 
modem world—continues to believe it has a duty to keep alive 
as many people as possible. In many parts of the world doctors 
apply their intelligence to one aspect of man’s welfare-survival 
—and deny their moral right to apply it to die problem as a 
whole. Through medical care and improved sanitadon they are 
responsible for more millions livii^ more years in incneadng 
misery. Their refusal to consider their responsibility in diese 
matters does not seem to them to cximpromise their intellecmal 
integrity. They have been primarily responsible for making 
Puerto Rico, for example, one of the most miserable areas on 
the face of the earth, by expanding the populadon beyond all 
possible bounds of decent subsistence, and their present efforts 
to correcrt the situadon are not much more than tokens. They 
set the stage for disaster; then, like Pilate, they wash their hands 
of the cronsequencres. 

Nadonalism plays an all too effective part in reducing die 
carrying c:apacity of the world’s lands. The attempts at nadonal 
self-sufficiency, the movement to build local industries in areas 
rhar cannot support them, the protecrion given these industries 
by tariff barriers, the resultant drag on the free movement of 
raw materials and goods forc:e man to exploit his land in in¬ 
creasingly ruinous ways. For a large and rich nadon like die 
United States this nadonalism is an effecnive, if temporary, 
defense against poverty. How long it can be m aintaine d in the 
age of atomic and bacterial warfare is dubious. India has already 
tvgnn to enunciate a Realpolidk that demands e^ianrion. 


Unspeakable Reality 

Finally, a facrtor limiting the sound use of natural resour^ 
is our Aristotelian heritage, so called because it originated with 
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die great philosopher, and has been developed through the 
centuries by his followers. 

The modem rejection of Aristotelian “logic” is \Wthout ques¬ 
tion as rich in promise of development and clarification for the 
field of ecology—and its application, conservation—as were the 
rejections of J^clidean and Newtonian limitations for mathe¬ 
matics and ph)^cs. Until we do reject antiquated notions we 
are likely to r emain snarled in the confusion of inferences 
that are invalid—and the words that express the confusion. 

Perhaps the clearest expression of a non-Aristotelian formu¬ 
lation is a graphic device, the “stractural dijfferential,” ^ origi¬ 
nated by Alfred Korzybski, and pictured here in somewhat 
modified form. It represents the physical world, and what we 
think, feel, and say about it. Let us relate it, for the sake of our 
discussion, to an area of land. (It is equally applicable to an 
apple, a chair, a painting, a blonde, a cathedral, etc.) 

This land has an existence at a snbmicroscopic, colloidal, 
atomic, etc., level (A) much of which is (1948) unknowable. 
Space and time are not separated in it; modem physics has 
taught us that we must t hink of four-dimenrional space-time. 
The land is constantly changing; it is different land June i, 
1948, and June 2, 1948. This is trae if we consider only what 
happens on the snbmicroscopic level; it is also true, as we shall 
see later, on the microscopic and macroscopic levels. Therefore 
we should not think of the land—or a clod of earth in it—as a 
static object, but as a dynamic, ever-changing process. 

By the use of scientific instruments, such as the microscope 
and pH meter, we can learn many things about the land- 
structure of the sod, hydrogen-ion concentration, chemical 
composition, kinds of protozoans present, etc.—as is graphically 
indicated by the dots in the diagram. What we learn, however, 
even with the most advanced scientific techniques, cannot be 
all the facts; so the microscopic level (B) has less dots than the 
snbmicroscopic level. With our scientific methods we have 
abstracted certain knowledge but inevitably we left something 
out. We cannot knonv all! (The “etceteras” so liberally used 
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throughout this book—a cardinal sin against rules laid down 
by all teachers of English composition I ever encountered— 
are a recognition of the impossibility of saying all about any¬ 
thing. Xo omit them would be to imply completeness of 
knowledge and expression, which would be impossible even 
were unlimited space available.) 

As we pass to a still higher level of abstracting (C), the 
macroscopic or objective, where we depend on our unaided 
senses, our graph must include still fewer dots, showing that still 
more is left out. At each step we are further removed from all 
the “truth,” even as it is currently understood. At this level we 
cannot possibly understand colloidal structure, chemical com¬ 
position, functioning of organic matter, molds and their influ¬ 
ence on plant life, etc. Still more is omitted; still greater is our 
ignorance. This is the nearest many of us will approach, in our 
abstracting, to the process that is the land. This is the level at 
which live most farmers and gardeners, some congressmen and 
teachers, and others who have firsthand knowledge. It is be¬ 
cause we live at this level that we maintain soil surveys, agri¬ 
cultural experiment stations, agricultural colleges, etc. The 
people who work in them have a wider knowledge on the 
microscopic level; in their abstracting, they omit less. 

These three levels might be called the levels of reality. They 
are limited to things that—someday, if not yet—may be weighed, 
or measured, or felt, or tasted, or seen. But they may not be said. 
They exist at what Korzybski calls the “unspeakable level.” 
When we begin to talk about them we necessarily use a higher- 
order abstraction—leave out still more. And it is here that much 
of our trouble begins. 

The first verbal level of abstraction is the label (D), the 
name, or description land. 1 his does not smell sweet after 
a rain, or wash into our rivers, or raise fifty bushels of com an 
acre, or stick to our boots. “The word is not the thing”-but 
many of os act as though it were. For businessmen, such as 
many real estate agents; for millions of asphalt-bound city 
dweUers; for many economists and national and international 
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officials, there is no differentiation between the n'ord land and 
the process or object land. The two are identified in thought 
and speech. This partiallv explains why thousands of unfor¬ 
tunate refusrees are being dumped into tropical countries that 
do not have nonverbal land capable of feeding their own people. 

(If this discussion of abstracting is not immediately under¬ 
standable, it mav be helpful to dunk of the structural differ¬ 
ential in terms of the blonde. In one's abstractions, how much 
is necessarilv omitted, and how many problems have compli¬ 
cated the lives of how many men because of their assumption 
of “aUness"—that they know all about her. How many young 
men, scarcelv aware of the “unspeakable"’ blonde, have fallen 
head-over-heels in love x\*ith the ‘I'erbal level, including its 
luscious inferences, and identified it with the object level! 
Pin-up sirls, wolf-calls, the popularity' of certain movie stars 
—and of Reno—all bear witness to these idendficarions of levels 
of abstraction, the possible danger of “allness.' ) 

Higher levels of abstraction are possible almost without limit 
—and thev offer even greater opportunities for trouble. Let us 
look at a word like '•forest” as applied to land. This is a still 
higher abstraction from level A. Miles of forest have been de- 
stroved to make tons of paper on which to verbalize about 
“forest" land. But what is meant by it? The M oolgrowers’ 
Association says it is range. The forester, even at this late date, 
is likelv to sav it is a source of timber. The wildlife manager 
savs it is same habitat. The hvdrologist says it is watershed 
protection. The ^lexican politician say s it h com land. Et¬ 
cetera. The word ^'forest, in this case, mdicates an inference 
about the land, and each of these people abstracts something 
different—draws a different inference. Few of them speak with 
a consciousness of abstracting or a realization that much is 
omitted. In this wav difficulties arise that often lead to tragic 
resailts, wasting^ billions of dollars, y'ears of men s lives, and 

millions of acres of good land. 

The lack of consciousness of abstraction, the assumption 
one knows all, and says aU, in a given simation, dams the minds 
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of leaders and foUowers aUke, leads to oversimplification, and 
“solves” extremely complex problems with many factors un¬ 
consciously omitted. This sort of thinking is especially charac¬ 
teristic of legislative bodies and world organizations. It leads 
to the writing and acceptance of documents like the Com¬ 
munist Manifesto and the Atlantic Charter. It tricks man into 
seeking political and/or economic solutions for problems that 
are political, economic, social, geographic, psychological, 
genetic, physiological, etc.; it is like the old application of the 
clyster as a cure-all. 

The Brake of Confusion 

The confusion of the levels of abstraction leads us to identify 
what happens on the purely verbal level with the process on the 
sub verbal level. For example, a woman squeezes the breakfast 
oranges, sips the juice, and thinks, “How sweet they are.” Her 
husband rushes out a few moments later, takes a few mouth¬ 
fuls of flapjacks and maple sirup, and then drinks his orange 
juice. “Gosh, these are sour oranges!” he exclaims. 

They are, for all practical purposes, the same oranges. It is 
the husband—including maple sirup—that is different. Or, more 
exactly, what has happened at the subverbal level—the relation¬ 
ship of the juice to taste buds, affected in one case by sirup, but 
not in the other—is the process; “sweet” and “sour” are merely 
words. Instead of considering the total situation as mapped by 
the structural differential, the husband has looked at only one 
isolated \t\’t\—one eleinent. 

This leads us to consideration of what Korzybski has called 
“elementalistic thinking.” The various individuals, in their re¬ 
actions to forest land, mentioned abov^e, have thought in ele¬ 
mentalistic terms. This t)'pe of reasoning has been enormously 
harmful in our fumbling attempts to deal with the problems 
of human survival and decent living standards. It constantly be¬ 
witches sociologists into trying to settle “population” problems 
apart from the total environments in which populations live. It 
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is partly responsible for the antics of snch people as Army 
Engineers, who seem literally incapable of understanding die 
necessity of beginning flood-control work on the hilltops. It 
strajjs many of our foresters into the strait jacket of timber 
production, and isolates even the concept of multiple use of 
forest lands from the exceedingly pertinent implications of 
economics, sociologi*, hydrology, and national and inter- 
nadonal affairs. It holds the agriculturist, as he is often proud 
to state, “down to earth,” and separates his thinking—and espe¬ 
cially his educarion—from the undeniably related concerns of 
logic, economics, semantics, education, languages, broad land- 
use organization, history, anthropology, etc. It keeps many 
economists wandering in a symbolical cosmos atuated some¬ 
where betw een heaven and hell, as was the world of the thir¬ 
teenth-century theologian- It leads international organizations 
to seek solutions in Economic and Social Councils that, by 
definition, omit from their calculations such indispensables as 
geography, climate, psychology, carrying capacities, folkways, 
and population developments, all of which are, themselves, 
dynamically interrelateii It is responsible for the self-satisfac¬ 
tion of the medical man, smug in his conviction that his chief 
responsibihty is to postpone death as long as possible, under 
whatever circumstance. 

The fact that most of us live mainly on the verbal level Irads 
to verbal splitting that has no justification at the level of reality. 
We talk and think of “body” and “mind”—thoug^i modem 
ph>*sicians have begun to recognize their unity in psycho¬ 
somatic medicine. “Space” and “time,” “emotions” and “intel¬ 
lect” are separated in words, and we accept the sep^tion as 
though it were characteristic of reahty. (TTus discussion, sepa¬ 
rating “thought” from emotion and action, is defensible-in 
non-Aristotelian terms—merely as a matter of convenience. 
In reaht\% of course, thought, action, and emotion are more 
inextricably intertwined than Laocoon and die serpents.) 

The Aristotelian, rw*o-valued thinking has plagued even the 
most advanced technicians in fields related to the management 
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of natural resources and problems of human populations. The 
terms “good” and “bad” are used as absolutes, without recogm- 
tion that there is a gradation between them and that every 
good includes much bad, and vice versa. For example, the 
“good” hawk and the “bad” hawk have kept game commissions 
bemused, and Audubon societies excited, for decades. “Cai^” 
and “effect” are used as explanatory terms without the realiza¬ 
tion that every “cause” is in itself an “effect,” and every effect 
a “cause.” Conservationists are prone to insist that they are 
“men of action” as opposed to “theorists” or “men of thought, 
despite the fact that conservation activity, divorced from sound 
thinking, Ha*! enormously wasted our funds and our resources. 
“Conservation” has been so long sterilized by isolation from 
“education”—when they are, in reality, inseparable—that many 
Ph.D.’s are ignoramuses in questions having to do with the 
land; and a shockir^ proportion of our State Conservation 
Commissions are gmded by traditions that should have disap¬ 
peared with the Model T. 

Identification—what Korzybski calls “is-ness”—results in the 
failure to recognize that all phenomena, from individual corn¬ 
fields to individual countries, are umque and (as processes) 
constantly changing. But the problems of Great Britain and 
those of Tran are analyzed on an identical basis. The same medi¬ 
cine, perhaps labeled Democracy, is prescribed for Albania and 
for the United States. Young men are brought from all over the 
world for tr aining and indoctrination under the XVA, on the 
assumption that TVAs should be prescribed for dieir own 
particular brand of national or regional rickets. Soil conserva¬ 
tion methods, of proved soundness in the United States, are 
transplanted bodily to Latin America, where they are a failure 
because of wide disparities in geographic and cultural condi¬ 
tions. Economists who will change their car every two years, 
their ideas on nutrition and child-raising every ten, clmg to 
nineteenth-century concepts such as the fallacy of Aialthu- 
sianism, as though they were divine revelation. 

Finally, another source of recurrent confusion is our failure 
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to recognize what Korzybski calls “mnlti-or^al terms.” These 
are terms indicating abstractions in varying degrees, terms that 
are meaningless apart from the context in which they are fonnd. 
Such notions as “security” and “standards of living” are 
multi-ordinal terms. A high standard of living for the son of 
a successful insurance salesman in Chicago—^that is, the rea¬ 
sonable satisfaction of his desires—^is a very different thing 
from the hig h standard of living of a pottery maher in Tlacjue- 
paque. A “national park” is not the same phenomenon in Ven¬ 
ezuela as it is in Arizona. ‘Treedom from want” in Timbuktu 
has little relationship to “freedom from want” in Dubuque. 

Identitv, elementalism, “allness,” etc.—direct descendants of 
Aristotle’s logic—have so shaped our thinking and, therefore, 
our treatment of our land and associated resources that they 
often exert as powerful an influence as rainfall and soil struc¬ 
ture As the basis of sound resource management, the necessi^ 
of recognizing and rejecting these mistaken notions can 

scarcely be overemphasized. . xr n 

Two decades ago, the oldest man in a htde Hudson Vafley 
town married the village idiot, many years his junior. His ex¬ 
planation was that he hated to get into a cold bed alone. 

Most of us are in a comparable a^rion. Our ideas, 
evolved twenty centuries ago, may be idiotic in an overpeopl^ 
atomic age, with much of the world a shambles. Yet we cling 
to them because of an instinctive fear of lack of support if we 


^^ey were magnificent concepts in their day; Aeir ^val 
through aU these centuries is clear proof of that. But they 
no lo^r serve us, except as millstones about our necks. We live 
in a Wd of change, a world of infinirely ^plex rebno^ 
ships. As relationships change, so do vdue& They are 
and (in the mathematical sense) funenonaL Smne valu^ y 
kind of static thinking, are as obsolete ^ 

Modem science has taught us that, m the ^ 
of medicine, of physics, etc. We must also leam it m ou^ 
tionships with the earth and each other-if we are to survive. 
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T„ POPULATION OF THE WORLD AT THE TIME OF THE 
American Revolution totaled some 900,000,000. Of the^, 
180,000,000 lived in Europe, and 600,000,000 lived in Asia. 
Despite the highly developed agriculture that had existed dur¬ 
ing forty centuries in Asia, and an agricultural revolution that 
^ well under way in Europe, they were unable to feed them¬ 
selves. 

A study in Nanking University “revealed that from 108 b.c. 
to 1911 AT), there were 1828 famines in China, or nearly one 
every year. A famine in Bengal, India, is reported to have taken 

one-third of the population . . .” ^ 

In Edmund Burke’s famous Speech on Conciliation with the 
Colonies, delivered in Parliament in 1775, he cried: “For some 
time past the Old World has been fed from the New. The 
scarcity which you have felt would have been a desolating 
famine, if this child of your old age, with a true filial piety, 
with a Roman charity, had not put the full breast of its youth¬ 
ful exuberance to the mouth of its exhausted parent!” 

At a time when it is being called upon by a still more ex¬ 
hausted “parent,” rfiese are facts it is well to ponder. 

In the period from 1200 to 1600, according to William Farr, 
Finland suffered a famine on the average of every fifteen years * 
and at the time of George IQ was living, balanced on the brink 
of starvation, on what “we now call an Asiatic standard.” * 
Crop failures in Ireland are reputed to have reduced the popu¬ 
lation two and a half millions.^ There are no statistics on the 
numbers dying from famine in the British Isles, but the total 
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must have been many millions. People were forced to eat cats, 
rats, fern roots, dogs, and even human flesh.® 

This situation was not restricted to the British Isles. A great 
Continental leader said in a speech to his troops: “Let none of 
your possessions detain you, no solicitude for your family af¬ 
fairs, since this land which you inhabit, shut in on all sides by 
the sea and surrounded by mountain peaks, is too narrow for 
your large population; nor does it abound in wealth; it fur¬ 
nishes scarcely food enough for its cultivators. Hence it is that 
you murder and devour one another, that you wage war, and 
that frequently you perish by mutual wounds. Let therefore 
hatred depart from among you, let your quarrels and your wars 
cease, and let all dissensions and controversies slumber. E^ter 
upon the road to the Holy Sepulchre; wrest the land from the 
wicked race and subject it to yourselves. That land which, as 
the Scripture says, ‘floweth with milk and honey,’ was given 
by God into the possession of the Children of Israel.” This 
harangue, which might have set the pattern for Nuremberg and 
1939, was addressed to the Crusaders in a.d. 1095, by Pope 
Urban II.® 

Until about the time of the Industrial Revolution, mass trans¬ 
port of foodstuffs was impossible and storage facilities were al¬ 
most nil. When crops failed, people died. When people outbred 
the capacity of the local land to sustain them, there was rarely 
any escape but death. An exception was ancient Greece. The 
wi^om of its people found an expression that is rarely com¬ 
mented upon; they were aware of the constant threat of 
overpopulation, and purposefully reduced the danger by pros- 
titntion, infanticide, emigration, and colonization. To many, 
the ethics of some of these measures are repugnant; they would 
prefer mass misery and starvation. In most of the “civilized 
world, people simply died for want of food. 

Down to the end of the eighteenth century, famine was the 
normal, periodic lot of most human societies, and it still is in 
some parts of the world. 

Then two cultural revolutions, long brewing, burst with 
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foU force upon mankind. The first was the IndtBti^ Rev^ 
Intion. It mnltiplied opportunities for labor. It made it pOCTble 
for one man to do the work of ten, fifty, a hnn^ed, * 
sand. It created vast dries, with such slums as the world had 
never before known. It gave birth to an entirely new concept 

of living. j j 1 

The Industrial Revolution did not, of course, suddenly come 

into being like some mutant spore floating high in the heavens. 
It shallow roots in the past, and sent thick, sucking tap¬ 
roots into die future—especially toward the west. Without 
the Agricultural Revolution that preceded it by about a 
tniy, it might well have been srillbom; the problem of raisii^, 
tran^rring, and storing enough food and other raw mate¬ 
rials to support the mushrooming dries would probably have 
been a leth^ factor. 


The Parasite 

^Without the New ^Vorld on which to draw, die Industrial 
Revolution would have been a stunted dwarf. For, although 
the work of man became more effident and less workers were 
needed on the farm to ruse food, dins releasing a surplus of 
labor to work the machine, the amount of land did not increase. 
Actually, it shrank, with the growth of dries and extension of 
highways. Environmental resistances were lowered by the new 
agriculture; within a period of about sixty years, improved 
methods of catde and sheep breeding doubled the weight of 
animals reaching the market. The biotic potential was more 
nearly realized. But the total potential carrying capadty of 
Europe contracted, with die diminution of area. 

The train had been laid for the Industrial Revolution in 
1492. The well-publicized dkeoveries of the Genoese and the 
^ploreis who followed him set in morion westward a slow 
tridde of population, and a backwash of products from die 
New World. Galleons from the southern continent brought a 
relatively sterile cargo of g[old and silver and jewels; these 
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were what most interested the Spaniards and snch freebootexs 
as Sir Francis Drake. They also brought a humble treasoie 
from the Andes—the potato—^ti’hich has been wordi to the 
Old World many thousand times as mudi as the treasure of 
Cajamarca and Tenochtitlan. The potato took kindly to the 
soils and climate of Europe, and still further reduced the en¬ 
vironmental resistance, for man. 

But not enough- Demand increased too fast. To satisfy her 
increasing numbers Europe began to draw more and more on 
the soils of the New World. TTie first considerable crop to be 
sent back w^as tobacco, a crop from which our soils have not 
yet recovered. Com, wheat, cotton, timber, rice, indigo, wool 
—these and many more rushed in to fill an economic vacuum. 
In the lace eighteenth century eight bales of cotton were con¬ 
fiscated because it was “impossible” that the American col¬ 
onies could have produced so much, and it was assumed they 
must have come from other, proscribed areas. "Within a few 
decades Europe was receiving from America hundreds of 
thousands of bales. The new marvel of transport, one of the 
early offspring of the hidustrial Revolution, made the transfer 
possible. 

The New World, especially the United States, was pri¬ 
marily an agrarian society, and England tried to keep it so. 
The export of her newly developing textile machinery was 
forbidden, under pain of death. The American Revolution put 
an end to that—but for many years America was an expanding 
market for Europe’s, especially Britain’s, manufacturers. For 
these and for a good deal of capital we exchanged the products 
of our land—^which is to say, our land itself. Every time a 
million bushels of wheat crossed the Atlantic, inc^cnlable 
numbers of tons of topsoil washed down our rivers. 

Population pressures in the Old World continued to rise. 
It W2S soon di^overed that it was easier and cheaper to export 
a 150-pound man than to import the hundreds of pounds of 
food needed to keep him alive for a year. Irish, Italians, and 
Poles moved from the slums of the Old World to the slums 
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of the New; once here, most of them scrambled out MnAou 
much difficulty. Free land, or the industnes such as railroads 
dependent upra it, provided opportunines for^ort a^^c 
wming to work. Early in Victoria’s reign, much of the West¬ 
ern world took on something of the aspect of a boom town. 
Stephenson, Arkwright, Fulton, speculators and entrepr^^ 
made the wheels spin faster-but it was the rich foresc of New 
England, the prairie soils of Illinois, the red lands of Georgia 
and the Carolinas, the slopes of Sao Paulo, the black soils of 
the pampas that kept them from grinding slowly to a stop. 

Then the French pharmacist, Louis Pasteur, gave to me 
world an understanding of microbes and their part in dis¬ 
ease. In Europe life expectancies had been climbing, what 
with better diets, improved sewage disposal and water mp- 
ply, more abundant food, a rising matci^ standard of living. 
The control of a long series of diseases came within man’s 
grasp, and the most effective remaining check on popula¬ 
tions began to disappear. The Sanitary Revolution had 
arrived. 

More Hungry Mouths 


Populations increased ever more rapidly. Simple techniques 
of sanitation, such as boiling contaminated water, spread 
rapidly beyond Europe and North America to much of the 
rest of the world. This was all that was needed to spark the 
population explosion. 

In the hunted years prior to 1940, the world population 
more than doubled—from 1,000,000,000 to 2,2oo,ooo/xx». 

TTie nineteenth century was, of course. Great Britain’s. 
She had a head start on the Industrial Revolution; for decades 
she could write blank checks against the riches of her col¬ 
onies, and she had guaranteed markets protected by such 
devices as a $1,000 ffiie impeded on her merchants for im¬ 
porting Calcutta calico.’ Her position was one of almost 
unchallenged d ominan ce in shipping and industrial exports, 
hi 1870 *‘she accounted for 32 per cent of the world’s manu- 
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factoring production.”® Her population, at that time, was 

26,000,000. IT' T* .- 1 t 

SmaU wonder that she so vigorously espoused Free ^ 

She was a contented parasite, drawing on the eroding be¬ 
sides of New England, of Iowa, of Maryland, of Argentina 
and South Africa, of Australia and India. And most of these 
areas were more than willing to be parasitized-at a price. 
The famous steaks and chops at Simpson’s carried ^th them 
the nitrogen, potassium, phosphorus, and other soil minerals 
from half the world. 

It is, perhaps, not strange that the theories of Robert 
TTiomas Malthus were buried beneath the bounty from the 
New World cornucopia. In 179^ warned that mans 

population tended to outstrip his food supply. Yet every day 
ships bearing the products of virgin soils provided not only 
better food for man, but more of it for more men. The 
economists, one after another, rejected the Gloomy Curate; 
popular opinion did not lag in following the economists, 
since Malthus’s remedy lay in population limitation through 
continence. WTiy bother about populations? Living stand¬ 
ards were rising everywhere. Excess numbers of people were 
welcome in the new lands. “Production,” measured either in 
money or in quantities of food, was increasing. What matter 
if the erstwhile colonies had begun to abandon exhausted land 
long before the American Revolution—and continued to do 
so at an accelerated rate as progress really got going in the 
nineteenth century? What if sugar was wearing out the soil 
in the West Indies, and coffee was ripping down hillsides from 
Guatemala to Brazil? There was more land, wasn’t there? The 
economists did not include in their concept of capital the 
highly vulnerable biotic potential. Money and wealth were 
equated, and the trade balances looked good to nearly every¬ 
body. The physiocrats had perceived the difference between 
the symbolic level and reality, but diey were submerged in 
“progress” and “prosperity.” 
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Despite her inirial fnmblizig efforts Britain could not hope 
to monopolize industrial production, especially when many 
of her most vigorous and aggressive sons were seeking the 
democracy of Ae New World. Manufacturing spread across 
the Continent, and die cities of die United States began to 
e:q>and- 

We built our o'wn industrial structure primarily for an in¬ 
ternal market. True, the flush toilet is known in southern Peru 
as “e/ Chicago^' but most of the cranky plumbing that has 
originated some extremely curious sanitary habits south of the 
Rio Grande came from Great Britain and the Continent. 

r hiring the period of great expanaon our market was not 
only domestic but primarily ruraL Before 1920 the majority 
of our people lived in counoy districts, and it was their pur- 
nliaqng power that built our industrial plant. They, of course, 
predominandy drew their wealth from the land. 


The Source of Rem. Wealth 

A clue to this relationship is given in the history of rerovery 
from depresaons between 1873 (when data are first available) 
and World War I, which added new factors. 

In 1879 “the bumper crop of wheat [459,000,000 bushels.] 
accompaiued by high prices [resulting from shortage else¬ 
where] gave to the very important wheat-farming ^coo ns ot 
die United States a substantial expanaon of purchaang power 
which stimulated, first, railroad expansion and, m due con^ 
all phases of buaness activity. The additional income of ^ 
farmer was paid out in part for the purcha^ of coemption 
goods and in part for the purchase of capital eqmpment re¬ 
quired on the farm. . . . The recovery movement m 1879™ 

also aided by the faUure of the cotton crop m India. . . . me 
forward movement thus begun in agriculture spread m crann- 
larive fashion throughout the entire indusa^ syst^ . . . 

“The marked improvement in die agricultural 
[80,000,000 more bushels, with a 60 per cent price nse], which 
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became evident by the middle of 1897, was quickly followed 
by a general expansion of business activity. 

“In the closely associated field of railway equipment, pur¬ 
chases of freight cars and passenger cars were few in the first 
half of 1897, but increased thereafter . . . the agricultural 
improvement was a powerful aid; and it is not impossible that, 
had the agricultural situation been unfavorable in the autumn 
of 1897, the slight improvement noted would have flattened 
out as it did in 1895.” 

In a footnote in the same volume, the author observes: “In 
sradying this period it is interesting to note that Russian re¬ 
covery began in 1893, two years before any improvement be¬ 
gan in Western Europe or the United States. Russia had 
exceptionally large wheat crops and large exports in 1893, 
1894, 1895 and 1896, whereas the American crop was rela¬ 
tively small each year. In 1897 the situation was reversed—a 
email Russian crop and a bumper American crop. 

“It may be noted in passing that the American revival of 
1891-92, unmatched in European countries, was evidently the 
re^t of the extraordinary wheat crop of 1891, amounting to 
678 millio n bushels, which was over 100 million bushels larger 
i-han the previous record crop. Owing to a relatively small 
world crop the price was fairly good and substantially higher 
than in the ensuing years. Exports increased from 109 million 
bushels in 1890 to 229 millions in 1891. 

“Again in 1924, recovery from the sharp industrial reac¬ 
tion of the spring and summer appears to have been greatly 
sdmulated by a very large wheat crop which was sold at high 
prices. The American wheat crop of 1924 was 840 milli on 
bushels, as against 759 million bushels in 1923; but the price 
on December i was $1.30 a bushel as compared with 92 cents 
the preceding year. As a result of a short world crop exports 
from the United States were increased from 132 million bushels 
to 255 milli on bushels.” * 

“Agriculture represents the largest, single purc hasing unit 
for products of industry. There are 3 14 times as many workers 
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engaged in agricolture as in iron and steel and die antomobile 
and minin g industries combined. Thirty-six per cent of aU 
wholesale and practically 50 per cent of all retail business deal 
in agricultural products. These groups employ 35 per cent of 
all wage earners in the entire wholesale and retail fields, and 
40 per cent of the freight transported by railroads had its origin 
in the soil.” 

Parenthetically, viewing the effect of the farmer’s pnrchas- 
ing power upon our economy, it is interesting to consider the 
influence of increasing mechanization, the monopolistic trend 
toward large farms, and the resultant shrinkage in rural popu¬ 
lations—with the growing concentration of farm purchating 
power in the hands of fewer men and women. 

The people who provided our rural markets drew dieir pur¬ 
chasing power from the land. Shifting from a self-susta ining , 
near-subsistence economy, they began to purchase textiles, 
farm implements, and vehicles of increating complexity and 
cost, modem sanitation, and mechanized recreation—increas¬ 
ing amounts of consumer and capital goods. Many of the 
industries satisfying these wants of our rural population de¬ 
veloped, economically speaking, into world forces. During the 
period when the greatest market was still our ovm rural areas, 
the purchasers of these products of American industry ac¬ 
cumulated their buying power throv^h farming practices that 
destroyed millions of acres of our land. 

The late Leonard Salter told the story of the southern 
consin farmer who leaned against his bam and remarked con¬ 
tentedly, “I’ve got a hundred eighty acres, the house, bam 
and stock, and it’s free and clear. It’s cost me seventeen years 
of sweat and hard work—and six inches of topsoiL” 


Expanding Waste 

In view of the fact that our rural areas achieved such pros¬ 
perity as they did only by mining the soil, it is diffic^t Mt 
to conclude that a large part of American prospenty-the 
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American standard of Kving-was bought by permanent de¬ 
struction of this one-third of our topsoil. Had our farmers 
stayed off the slopes where plowing could only result in ero¬ 
sion, had they confined themselves to land-use practices that 
would not destroy the soil, there would have been far less agri¬ 
cultural lan d available in the United States. Much of it achieved 
a temporary, high carrying capacity only by being worn out. 
The new western Dust Bowl that is being built with the bless¬ 
ing of the U. S. Department of Agriculture is a case in point. 

Considered on any sort of long-range basis that a nation 
must adopt if it is not to decay, millions of the acres whose 
destruction built our industrial empire had a low carrying ca¬ 
pacity. But we were not satisfied by a yield of i Vz per cent. 
We were getting rich quick! The expanding economy, the 
necessity for which has become an Article of Economic Faith, 
has in hard fact been a contracting economy, since it devel¬ 
oped at the expense of such irreplaceable capital goods as soils 
and minerals, and such theoretically renewable resources as 
water, forests, grasslands, and wildlife. Renewable resources, 
however, are renewable only if they are managed on a sus¬ 
tained-yield basis, with the crop restricted to replacement ca¬ 
pacity. Since 1607 we have been living on oxir resource capital. 

We have used the capital to buy expensive luxuries such as 
unnecessarily elaborate highway systems, an industrial organi¬ 
zation so top-heavy that it requires constant shearing to keep 
it from tumbling over, and a material standard of living pasted 
together with pieces of paper money. We have produced a 
waster’s psychology that would have appalled our frugal fore¬ 
bears and that is regarded as lunacy—even criminal lunacy—by 
people in other parts of the world. The supply of tin ore is 
limited, and it is conceivable that we might go to war to ensure 
access to tin sources; yet the reclamation of tin that was part 
of the war effort has been completely abandoned. West Coast 
lumbermen throw away timber that is two or three times the 
size of the saw logs being combed from eastern forests. The 
alert observer will agree that probably millions of dripping 
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faucets are losang precious water; iu the War Department's 
Munitions Building, wartime agns begged for water consn- 
vadon, yet most of the washroom faucets leaked. Millions of 
uimeeded electric lights bum, every year, untold thousands 
of tons of American coaL Our most prodigal wast^e is, per¬ 
haps, of gasoline. We are an importing nadon; and every d^ 
we waste hundreds of thousands of gallons. All manner of 
drivers let their motors run when they are not in use. Our 
tensions dud oudets in racing motors and in traveling at lugh 
speeds that reduce the efficiency of our cars. W^e build into 
our automobiles more power and greater gas consompdon 
than we need We use the press and radio to push the sales of 
more cars. We drive them hundreds of millions of miles a year 
in pursuit of futility. W^th the exhausdon of our own oil wells 
in sight, we send our Navy into the Alediterranean, show our 
teeth to the U.S.S.R., insist on access to Asiadc oil—and con¬ 
tinue to throw it away at home. Much of our resource capital 
has been used up, but we sdll bave our yacht, our stable of 
horses—and quite a few breach-of-promise smts. 

The Old World industrial strocture was jerry built of the 
same laths. Nevr lands—^including Africa and Australia, as wdl 
as the Americas—provided the fuel to keep the populadon fires 
burning. From these lands came raw materials and food- 
wheat, com, tobacco, cotton, wool, timber, oil, minerals, and 
a bost of others. 

Europe bought the products, trade balances were strack, ffic 
Reverend Thomas Malthus fell more and more into disrepute, 
and the governments, economists, and milhons of people, con¬ 
tent with this best of all possible worlds, enrolled under the 
baimer of Dr. Pangloss. They shared, with our own pioneers, 
the iUusion of “limitless” resources. \Vhat they did not nndn- 
stand, what roost of them still do not understand, is that with 
rti<>ir cotton and wool, tobacco and com, they were also buy¬ 
ing the land. They were buying gulhes in Grorgi^ dong as in 
South Africa, barrancas in O Salvador, floods in Missouri, dua 
storm s in the T a s ma n Sea. 
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And they are stiU at it! We gloat over our recent wh^t 
crops, as though they were not accidents of favorabk weather 
-and the spark from which we may expect the new Dust Bowl 
to flare up. We are shipping carloads of gram overseas, at the 
cost of carloads of topsoil dumped into the Gulf of Meaco. 
We increase our tax load and/or our national debt to fee 
excess populations across two oceans, and in the process per¬ 
manently damage our land, or at least injure it so that decades 
and many millions of dollars will be required to restore it to 
high productivity. Latin-American finqueros and limbermen 
buy Packards, while peasants in the lowlands frantically run 
from sick rivers. Australian sheepmen fight for a tariff-free 
market while the good earth from their overstocked ranges 
blows a thousand miles across the Pacific. 

Had the parasite of European industrial development not 
been able to sink its proboscis deep into new lands, world his¬ 
tory would have been very different. Enormous populations, 
heavy industry, social and economic pressures could not pos¬ 
sibly have developed into the great carbuncle that exploded as 
W^orld W^ar I. Xhey would have developed local festers, come 
to a head on a small scale, and burst wiAout ripping apart the 
entire world organism. Frankenstein’s monster would still have 
been a monster, but a relatively ineffectual creature. But with 
all the world to draw on—^he sucked in a hundred milhon 
acres of the best topsoil in the United States alone—he grew 
so great as to be uncontrollable. The bewildered British poli¬ 
tician, die Jews who try to slip past hostile guns that are not 
of their enemy, the Tarascan woman mourning for her child- 
all these are, in a direct, historical sense, victims of that over¬ 
feeding. 

The accidents of history are of unendii^ fascinadotL If 
Columbus had arrived off the American coast two months 
earlier or later, as the late Frank M. Chapman pointed out, 
he would not have encountered the southward migration of 
the birds, might not have been able to control his mutinous 
crew. There might not be a Palestine problem, a United Na- 
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tions—or perhaps a need for it. Fantastic? Of course, but 
justifiable fantasy if it helps to build a bridge of comprehen¬ 
sion between the newer, now aging, lands and the multiply¬ 
ing, always-emptyii^ stomachs. 

The Faixacy of Industrialization 

The relationship between wealth and populations, on die one 
hand, and the land, on the other, is much more clearly s^n if 
we examine some areas in which land hunger is more obvious 
than in the United States. One of the most tragic instances of 
a wide disparity between numbers of people and the carrying 
capacity of the land on which they live is twentieth-century 
Great Britain. Great Britain was ready to seek world markets 
decades ahead of her competitors. She early developed indus¬ 
trial skills that made it possible for her to sell at low prices and 
—one of her greatest assets—a considerable proportion of her 
manufacturers maintained a respect for quality that made Brit¬ 
ish fabrics, British leather goods, and British machinery synony¬ 
mous with the apparendy unshakable worth of her pound 
sterling. Except for coal, she was almost without ph^cal re¬ 
sources. Her chief resources were the industry and skill of her 
people—and the fact that she got there first. Her products were 
in demand wherever man had purchasing power, and it was 
easy for her to exchange her manufactured products for food 
and raw materiaL 

In the latter part of the nineteenth cent^, however, she 
began to encounter sharp export competition from Europe, 
and later from the United States. More disastrous was die de¬ 
velopment of competing industries in nearly eveiy country. 
Gandhi, who probably read British industrial history, w^ 
shrewd enough to try to break the British textile market in 
India. Nations all over the world, often with machinery im¬ 
ported from the British Isles, set up their own spinning 
and they established high tariffs to protect their own industnes. 

As she lost the export market, Britain tried to meet the com- 
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peddon by cutting prices; in other words, by lowering the 
living standard of her workers. British shipowners keep down 
costs by paying wages to which our seamen would give the 
horse-laugh, and we have tried to meet the comperirion through 
exclusion of British shipping from our coastal waters and by 
giving shipowners and seamen subsidies that come out of the 
pocket of the American taxpayer. Cost of operarion of Amer¬ 
ican vessels is some 50 per cent higher than the costs of our 
compedtors. And the rest of the world has won out in the 
struggle against Britain. Her share of manufacturing fell from 
32 per cent in 1870 to 9.2 per cent before World War II.'^ 
And her popularion has nearly doubled. Even had there been 
no war, her plight would have been desperate by this time. 
There is litde produced in the British Isles—except Scotch 
whisky—that is not available as cheaply elsewhere. British man¬ 
ufacturing quality has remained remarkably high but in a world 
in which mounting taxes first hit the people who can afford 
quality products, quality does not have the purchasing power 
it possessed fifty years ago. 

Britain now has a popularion of twenty-five hundred people 
per square mile of arable land, which means that, despite su¬ 
perb agricultural techniques, she cannot possibly produce 
enough food at home to support what we consider a decent 
standard of living. She is peidously close to her condidon in 
1600. Indeed, because of her enormous popularion increase, 
she may well be in an even worse situadon. Only now are her 
leaders beginning to undersmnd her dilemma. In his West¬ 
minster College speech, that magnificent anachronism, Winston 
Churchill, in complete ignorance of the finding s of Empire 
scientists, subscribed to the fatuous American statement: 
“There is enough for all. The earth is a generous mother; she 
will provide in plentiful abundance for all her children if they 
will but culdvate her soil in jusdce and peace.’* 

The British people, stimulated by the presence of American 
GIs, have cast longing eyes toward the American standard of 
living. The Socialist government, counting on “economic” and 

• 71 • 





Road to Survival 


“political” prestidigitation that hung in the air without any 
base on the land, promised to lift the United Kingdom by its 
own bootstraps, without recognizing that the bootstraps had 
been worn to the breaking point. Unless we are willing to 
place fifty million British feet beneath our dining-room table 
we may well see famine once more stalking the streets of Lion- 
don. Arid hand in hand with famine will walk the shade of that 
clear-sighted English clergyman, Thomas Robert Malthus. 

A comparable situation exists within the island Empire of 
Japan. Here the population density is three thousand people 
per square mile of arable land, but the Japanese possess the not 
inconsiderable pjsychological advantage of being accustomed 
to a lower standard of living. They likewise possess, aside from 
coal, more mineral resources than do the British Isles. Also 
they have reached an understanding "with their land that West¬ 
ern nations may well envy; in much of their area they can 
produce tw'o crops a year. But with the introduction of mod¬ 
ern industrial methods and modern sanitation, the Japanese 
population tripled in about seventy-five years, and it is clear 
that the Japanese cannot possibly feed themselves at a decent 
living standard. 

Germany passed through the same cycle. She wanted what 
she considered a reasonable living standard—especially for her 
ruling classes. “The peoples of Central Europe were over¬ 
crowded. Each country needed room for expanaon and de¬ 
sired additional markets and colonies where surplus peoples 
could be accommodated and food could be raised for the use of 
the homeland.” As in most countries that feel themself 
threatened from without and desire to expand, especially <fic- 
tatoiships, she began deUberately to augment her popul^on 
to provide soldiers, and thus made the situanon worse. Two 
attempts to find a place in the sun were disastrous; but one can 
scarcely blame France for fearing a third. Germany is soU not 

able re produce enough for a growing population. 

Great Britain, Japan, and Germany were three of the most 
heavUy industrialized nations in the world. None of them was 
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able to maintain a high living s tandar d through industrializa¬ 
tion 'without access to adequate areas of productive land. Ad¬ 
vocates of industrialization as the cure-all for poverty'" should 
ponder these cases well. A weakened and relatively peace- 
loving Britain now finds itself literally on the verge of starva¬ 
tion. Japan and Germany sought the solution advocated by 
Urban II. Through the rubble of their streets stalks starvation, 
and no means of providing their people wdth even two thou¬ 
sand calories a day have yet been suggested. They outbred the 
carrying capacity of their own land and lost the economic 
means of drawing on the land of the rest of the world for the 
food and fibers that are indispensable to modem man. 

The fallacy of the theory that industrialization alone can 
produce hig h li ving standards, is clearly shown in Figure 3. 
This is largely based on studies by the Australian economist, 
Colin Clark, who has determined real income in terms of in¬ 
ternational units, or I.U.’s.'® “An international unit is defined 
as the amount of goods and services which one dollar could 
purchase in the U.SAl. over the average of the period 1925- 
1934.” It is highly significant that among the first ten, Canada, 
New Zealand, Argen tina, and Austr alia were, before the war, 
countries in which industrialization had made but little prog¬ 
ress; they were, however, all countries with small populations 
in relation to their land and other natural resources. On the 
other hand, the industrialized and overpopulated nations of 
Sweden, Germany, Belgium, Czechoslovakia, Japan, and Italy 
straggle all the way down to the twenty-fifth place. Great 
Britain, were she not today a pensioner of the United States, 
would have to drop far down the list. Switzerland, which main¬ 
tained its rank by a combination of banking, tourists, and a near 
monopoly on the manufacture of precision instruments, as well 
as a small population, also has probably lost considerable 
ground. The Netherlands has maintained its position through 
die colonies she is now so loath to give up. Eire, where people 
once starved by the million, has halved her populadon in the 
past hundred years. And France, which possesses a peculiarly 
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good balance between rural and urban distribution, is prob¬ 
ably tlie only civilized country in tlie world today "with a de¬ 
creasing population. These ten countries, either because of 
the hi^h carrying capacity of their owti lands, or of lands 
to which they had access,' relative to their populations, were 
in a favorable position that they would have lost imme¬ 
diately %vith an excessive increase in population; the carrying 
capacities served limited numbers well, rather than large 
numbers badly. 

INS.4NE Birth Rates 


In respect to the rate of population increases, the first ten 
countries in terms of living standards rank as follows, m a list 

of forrv': “ 


United States 
Canada 
Xew Zealand 
Great Britain 
Switzerland 
Argentina 
Australia 
Netherlands 
Eire 
France 


32nd 

2 ist 

25th 

39th 

36th 

17th 

30th 

22nd 

27th 

40th 


It is plain that they are maintaining a relatively favorable 
relationship between carts-ing capacit)- and population (emp- 
rvinc stomachs!) bv checking the increase of the laner. 

■ The only one of the world’s ten most “prospero^ coun¬ 
tries svith more than the median rate of 

\recnrina, which is living on its resource capital. The ren unth 
ihe highest rates of increase are China, India, Formosa Mexico 
Ees M, Puerto Rico, U.S.S.R., Chile, Phibppmes, “><1 
-!?1 mercrowded countries with extremely low standards of 

“'During a limited period, when industrialism occupied a m^ 
nopoT- ^ition, or something like it, and when there was » 
abLciance of new land and unexploited resources, industnaU- 
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zarion undoubtedly raised potential living standards-though 
concentration of wealth kept these benefits from the great 
masses of the people. Great Britain was an ex^ple of a ne^- 
monopolist on an international scale; the United States, \»nth 
its vast internal market, an example on the national scale. But 
those days are as dead as the Emperor Nero. The smaller na¬ 
tions, such as those of Latin America, which are at pre^nt 
trying to raise their hving standards by attempts at industri^- 
zation, have simply begun too late. Except for one or two, like 
Argentina and Brazil, their land—their national carrj^g ca¬ 
pacity—is so poor that they do not possess any considerable 
internal purchasing power. Their land productivity is so low 
that they cannot export enough raw materials to provide a 
high standard of living for their growing populations. Absurd 
attempts at national autonomy unfortunately make the situa¬ 
tion worse. The small countries of Central America, for ex¬ 
ample, are strapped into a stifling corset of restricted national 
boundaries. 

Since industrialization, of itself, is clearly not the road to 
Freedom from Want, we should look briefly at two areas in 
which industrialization, for want of power and raw materials, 
has been impossible. El Salvador approaches China and India 
in terms of living standard. It is primarily an agricultural coun¬ 
try, but it has so brutally maltreated its lands during more than 
four centuries that it has probably lost well over half its carry¬ 
ing capacity. It has almost no exports aside from coffee, plus 
small amounts of com which it occasionally ship>s abroad 
despite hunger at home; and were the entire coffee crop to be 
socialized, as has been suggested by some of El Salvador’s left- 
wing politicians, each inhabitant would receive one bag, worth 
approximately $15, a year. This little country is particularly 
significant to North Americans since it wears the shape of 
things to come in Latin America. The Salvadorians are hard¬ 
working, intelligent people of great integrity. Their workers 
seem to win universal respect in whatever country to which 
they emigrate. But they have outbred the capacity of their 
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cultivable land to support them. They have left only about an 
acre each, and a considerable portion of these acres is of poor 
quality. As a result, thousands of them are dying of malnutri¬ 
tion—^which is a polite way of saying starvation ^and their 
overage calorie intake is only about fifteen hundred a day. This 
of course, that many of them eat less than that. 


Our Cherished Slum 

Another area near at home, and one for whose miserable lot 
the people of the United States are largely r^onsible, is 
Puerto Rico. Here the population has doubled during the years 
since it became an American colony. For each inhabitant there 
remains less than one-half acre of arable land; and much of 
the land remaining-Puerto Rico is badly eroded-belongs to 
continental sugar coiporadons wUch ei^rt ns panels for 
their own profit. If the present high rate of poptioon increase 
continnes, Puerto Rico will double its population m twenty- 
five years-and its people will possess less tl^ a quartet of m 
acre of arable land! During its trusteeship (ironic word ) the 
United States has given Puerto Rico about one b^on doUim 
in benefits of one kind or another.- Despite dm dram on *e 
American taipayer-a drain, it must nevM be fojgo^ to 
represents the loss of working hours and * 

be^ educational system, mote money for heal^ servira an 

recreation, etc.-m 1941-4^ 

Puerto Rico was $350! This in^me was 

oenditures “In 1937 the per capita mcome for Puerto Rito w^ 

^y one-seventh as high as that of *e 

rfmm one-third as high as that of Alabam^ our po®"® ^ 
Aside from the soil, Puerto Rico is poor m r^urces md 
^thout power-except the power to reproduce recklessly and 

Ac increase of population in to 
Arilat conditions may be found in some of our other 

is the result of the U. S. government measures. W. 
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have deliberately taken many steps, such as improving sanita¬ 
tion, nutrition, and medical care, that have increased the popu¬ 
lation—and we have done virtually nothing to balance these 
measures. Latterly a birth-control law has been passed (wel¬ 
comed by many Puerto Ricans) to help lower the birth rate 
but, according to Dr. Senior, “the application of the law has 
largely been entrusted to its enemies and it has been deliberately 
sabotaged.” 

The sum total of our activities in Puerto Rico has resulted 
in an appalling increase of misery for more people every year. 
The morals of such maltreatment seem not to be considered 
by those who would turn this ecological problem into a moral 
issue. 

Industrialization would help Puerto Rico, for a time, at the 
expense of continental workers with a higher living standard 
but, unless die senseless proliferation can be checked, no sub¬ 
stantial improvement can be expected- Puerto Rico is driving 
straight down the (Chinese and Indian road, at a speed that is 
Asiadc. 

So are £1 Salvador, and Haiti, and a host of other countries 
dbat, lacking the tariff-free oudets of Puerto Rico, cannot hope 
to find a reprieve through industrializadon. Tariff barriers are 
not likely to be abolished. Nor does there seem to be any good 
reason why they should be. The overpopulated, low-standard 
countdes would come into a free world market with coolie- 
produced goods, as Japan tried to do. Gresham’s law applies to 
labor as it does to money: cheap labor tends to thrive at the 
expense of, and drive out, higher-priced labor. Why the United 
States, for example, should subsidize the unchecked spaw ning 
of India, China, and other countries by purchasing their goods 
is difficult to see. Until they adopt a rational population policy, 
these nations, it seems to me, have no right to expect aid from 
the rest of the world. 

The same might be said of the highly industrialized nations 
of Europe. Their manufacturing, which made it possible 
tfarongh a hundred years or more to draw on the lands of other 
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countries, was simply a stopgap, a means of postponing the day 
of reckoning. When probably every country in the world is 
trying to foster a protected textile industry, how can the na¬ 
tions with older industrial establishments, like Great Britain, 
expect to find a market through which they can exchai^e 
goods for food and raw materials? Industrialization, making 
it possible during a hundred years for the most powerful sector 
of the human race to five as though it were independent of the 
earth, kept alive the great illusion. The illurion is now vanish¬ 
ing, like a mirage in the desert air. 

Heavy industries, and those produdng durable consumer 
goods, can no longer be set up in small countries vriA limi^ 
internal purchasing power. We have reached a j^int of in¬ 
dustrial saturation, as is evidenced by Great Britain and even 
by the United States, which is having nightmares at the thought 
of its agricultural and industrial surpluses. Purchasing power 
ffoes back, fundamentaUy, to natural resources-especially the 
land-and no amount of symboUcal juggling of “capital” c^ 
help us to escape that hard fact. There are too many people m 
the world for its limited resources to provide a l^h standard 
of living. By use of the machine, by exploitation of the * 

resources on a purely extractive basis, we have postpon^ the 
meeting at the ecological judgment seat. The hamdwn^ on 
the wall of five continents now tells us that the Day of Jndg- 

ment is at hand. 

Not Bread, but Stones 
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Agricultural land, now amounting to litde more “ 
:re per person and shrinking fast, as populauons ^ and Ae 

nd is destroyed, is every year prodnoi^ less fooi^e 

an surplas« are far from typical of the rest of *e 
,d we are willing to open our gates to a 

edng mannfactures, there is only one ^y 
fsorploses-give them away. (Onr agncnlti^ s^ 
Inses, of^^. am to a large extent illn^ry ^ ® 

chieved at the cost of wearing out and wadiing away die 
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itself—depleting oiir capital.) Except in a few, small Old \\ orld 
areas, forests are not being used on a sustained-yield basis; they 
are being inexorably wiped out. Grasslands are nearly every¬ 
where being overgrazed; our own ranges have been critically 
hurt, and the “Cow Bloc,” as a Collier's author called it, is 
doing everything in its power to give them the coup de grace— 
to get rich quick. Water tables are falling, and more rivers are 
getting out of hand. Like a kitten playing with a ball of wool, 
we are yearly finding ourselves in a more difficult tangle. 

There is, in all the world, not enough available undlled land 
to fill the net increase of 50,000 stomachs every day. And 
if we take care of our ecological DPs, additional space 
must be found for scores of milli ons now living. Outside the 
tropics, only the Soviet Union possesses sizable forest reserves, 
and Russia’s forests are largely inaccessible; tropical forests can 
sdll not be exploited economically on a large scale. There are 
no untapped grasslands; we had better enjoy our steaks now, 
since there will be many less of them within the lifetime of most 
Americans. 

As we look ahead toward a falling carry ing capacity over 
most of the earth and toward a sharp increase in world popu¬ 
lations, we must also look for a marked decrease in our mate¬ 
rial standard of hving. In fact, though few people seem to 
realize it, the lower standard of living is here—and it is certain 
to go lower. Inflation in terms of real income is one symptom. 
The high cost of policing parts of overpopulated Europe and 
Asia is another. The vast loans with which we are trying to 
prop world economies, and which few people doubt are gifts— 
at the same time forfending our own depression—are another. 
Our out-and-out charity, as through UNRRA, is another. The 
need of feed^, clothing, and sheltering indigent millions from 
our own shrinking land resources is still another. 

We are not likely, short of an open war, to approach the 
P^^t ffie British, since our population is leveling 
off. But increasing expenses and mounting taxes are hitting 
most Americans. Hospitals are restricting their fadhties. Our 
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schools are beic^ starved and the qaality of our natumal 
education is droppii^ rapidly. Some of our essential govern¬ 
mental services are being wrecked in the name of economy. 
Eleemosynary institutions, such as museums, libraries, and col¬ 
leges, are poorer every year. The purchasing power of the 
middle clises, espeo^y the professional groups, is bdi^ 
more and more restricted to the necessities of life. The trend 
has been somewhat masked by the backlog of war savings, but 
these are shrinking fast. The impact of this shrinkage in pur¬ 
chasing power on our entire economy is certain to be a jarring 
one, to put it mildly; what its results may be, no one can fore¬ 
see without an economic crystal balL 

Despite its unpalatability, a fall in living standards is un¬ 
avoidable. To crawl into our still relatively downy couch and 
pull the covers over our head would ensure disaster. To ignore 
die breakers ahead would be equally disastrous, though not so 
quick. Never, in modern times, has there been a greater need 
for clear thinking removed as far as possible from emotional¬ 
ism and traditionalism. Never has there been a grater need 
for high-minded leadership divorced from partisan self- 
seeking. Fortunately, we are armed with such knowledge as 
man has never before possessed; if we are intelligent and cou^ 
geous enoi^h to use that knowledge we may yet escape the 

crash of our civilization- _ 

But we shall not do it by “political” and “econonuc means 
alone. We must look at the whole man, and at his whole ^ 
vironment. Above all, we must realize that every grain of ncc 
he puts into his mouth, every bit of potato, ev^ piece of 
meat and every kernel of com, must be replaced by anoth^ 
bit from the ^^-somewhere. We must realize Aat not only 
does every area have a limited carryii^ capaaty-but also 
that this t^rying capacity is shrinktag and the d^d 
ine Until this undemanding becomes an mtnnsic part of om 
and wields a powerful Muence on our fon^n rf 
national and international policiK we ate scarcely e y 
see in what direction our destiny lies. 
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Chapter 5 

That the Use Be Fitting 


UtOBABLY NO SINGLE FACTOR HAS A MORE DECISIA'E IN- 

fluence on human beings than their relationship to the water 
that falls from the clouds. It has always bulked large in the 
consciousness of rural man, although usually he has not taken 
an inteUigent attitude toward it. He has set up rain-gods and 
prayed for relief from drought and floods for which he him¬ 
self has often been responsible. The countryman’s limited 
comprehension has wasted milhons of acres of land, caused 
sharp drops in crop yields, raised the crests of floods, starved 
cattle, spread deserts over the face of the earth, and launched 
ancient wars. 

Urban man’s unawareness of his relationship to rainfall 
has become a dangerous influence in our civilization. His lack 
of comprehension has shaped erroneous economic concepts, 
such as the belief that the European and American economic 
system is applicable to the rest of the world. It has confused 
his ideas on colonization and immigration, blinded him to the 
meaning of size and distribution of cities and industries. Failure 
to understand the limitations imposed by patterns of rainfall 
and its use has distorted his thinking about populations, and 
therefore about politics. It has even invaded the field of morals. 
In all these misunderstandings may well be germinating, at 
best, the hidden seed of future wars; and at worst the collapse 
of our civilization. 

Man cannot live without water. Sixty per cent of his body 
is composed of water, which must be constantly renewed. 
His food consists largely of water; for example, th^ hundred 
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tons of rainfall are required to grow one ton of com. This is 
obvious, but what is not so obvious is tbe place of water in 
the total environment diat determines man’s survival and af¬ 
fects the development of his behavior and his cultures. Even 
less clear to most human beings is the way in which man’s 
habits influence the supplies of water available to him, in rela¬ 
tion to storage in the accumulated trash of the forest floor, the 
soil, wells, springs, marshes, and lakes. Indeed, mmy aspects 
of these relationships are still obscure even to scientific students 


of the subject. 

AH the water available to man is derived from the con¬ 
densed vapor of the atmosphere. Some of it, like the moisture 
that forms on a cold glass of beer, is directly condensed at the 
surface of the earth by rapid cooling, as dew. Most of it wu- 
denses in the upper atmosphere, where it is visible in the form 


of clouds. 

This condensation results, of cxiurse, from a decrease m 
temperature caused by riang, contracting At times tl» 
upward movement results from mjor shifts of large aff 
masses. A cold air mass will wedge itself beneath a warmer air 
mass, and drive the latter upward. A warm ^ mass, flooring 
landward from an ocean, may overrun cold air and preapitate 
its moisture. Or convection currents, formed by the h^ of 
the earth’s surface, will mount rapidly, givii^^ ^ violent 
thunderstorms we know in the si^er, and which are char¬ 
acteristic year-around in the tropics. . . 

Every ^ of three hrmdred feet cao^ a reducnra m 
peramre of appronmately one degree Cennpa e. e co 
SSTis, the^^ moisture it is able to hold. Wh^ moun.^ 
Znd iTthe path of moving air massr^they wdl f«>;“ ^ 
to rise, cool, and lose their moisture. The mov^ts roA 
air masses, widi their far-reaching effece on human 
were the of George Stewart’s fascinatii^ novel Stotm, 

which may be recommended as a palatable mtrodnction to an 
understanding of meteorcJogy. 
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Most of the water dropped on the land ^ 

oceans by evaporation. This moistnre dominaKS the hydro- 
looic cycle, which is the drcukr movement ot v ater from 
the atmosphere to the land and, through a large variety o 
processes, back to the atmosphere. Are^ near the ocean ^d 
hi the path of inflov%^ v-inds, as m estem Europe, the 
Northwest of the United States, and the monsoon region of 
India, receive an abundance of rain. Interior Asia, lying m the 
zone of eastward-trending storms but many hundreds of mdes 
from the Atlantic, is for the most part crossed by wnnds that 
have long since >nelded their humidin- this turns Central Asia 
into a desert. The Himalayas, spreading east and west, act as 
a dike against the monsoon winds. Our own coastal rang^ 
an d Rocky Alountains, running north and south, function in 
the same way and create in their lee what the geographers call 
a rain shadow. This is an area of low precipitation that sets the 
stage for the problem-dramas of the central Missouri Valley 
and our High Plains Dust BowL 

Plants transpire, through tiny pores in their leaves, large 
amounts of moisture drawn from the ground. Climatologists 
are not yet in agreement as to the effect of this transpiration on 
r ainfall. In areas flooded by air masses from die oceans it is 
probably insignificant. Where oceanic r ainfall is limited, how¬ 
ever, it seems likely that vegetation contributes materially to 
the hydrologic cycle. Where millions of acres of trees, as in 
the Amaz on Basin, transpire hundreds of millions of tons of 
water a day to the atmosphere, from which it is reprecipitated, 
the climate must remain wetter than where most of the rain 
falls on dry earth and rushes into the sea. In the absence of 
protective vegetation, heat absorption by die bare earth is 
intensified, with the result that convection currents are more 
violent and rainfall more highly concentrated. 

Rainfall varies enormously from place to place. In some 
parts of India it may total forty feet a year. On the coast of 
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Peru, in the rain shadow of the Andes, predpitadon is measured 
in two-hundred-fifdeth’s of an inch; more than one man, 
tramping through coastal valleys sheltered from the wind, 
Viag come upon his footprints made twenty or twenty-five 
years before. On the south side of the Paracas Bay, 125 nules 
south of Lima, pre-Conquest Indians dug in the earth a inys- 
terious design that is variously known as the “Candelabra or 
the “Three Crosses.” In the four hundred years since the ar- 
lival of Pizarro so little rain has fallen that the trench is seem¬ 
ingly unchanged. In the “roaring forties” of southern Oiil^ 
where winds and heavy rain come from the west, the rain 
shadow is on the other side of the Andes, and Patagonia is 

semiarid. . ., , • ^ 

As rainfall varies in space, it also vanes vndely m time. Form- 

Mte areas, such as the British Isles, receive *eir Precqutau™ 
well distributed over the year, with some oto hund^ fifty 
rainy days. This distribution, coupled with the fatt ^ t oriy 
about Jenty-five inches fall, erplains m part why 
Europe has been Kttle bothered by soil erosiom fa cont^ 
with^ rainfall pattern is that of large ar^ of the tropics, 
-about ,5 per cent of the world’s land areas, where 

compnsuu, > r -^-remelv high rate of evaporation 

hot, dry seasons with an extreme y nig • ■ „ ^ 

al^^ with concentrated precipitation to ^ 

ported from India. Besddes the annual vamoon, “ 

^ lonver-range variations that have profoundly 

K.™n both on old Chinese regimes and on Europem 

Ses^vdrof shorter duration first a^^ fa^ » 
oiJwesterii Great Plains-and then starved them out. 


Life UBiQurrous 

u to these disamilar rainfall patterns 

Nature has responded All habitable niches 
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become dominant. Where there has not been enough 
tion to build trees, vegetation has reached its chm^ m g 
lands. In areas of still lower precipitation, as on the coast of 
northern Chile, vegetation may be completely absent; or 
the Gobi or our own Southwest, drought-resistant plant^ 
whose density is proportionate to the water available, have 

somehow contrived to invade and survive. 

As plants depend on soU to anchor them, to feed water to 
their roots, and to provide them with mineral foods, so does 
the soil depend on plants and on associated animals. Some ot 
the basic materials of soils are raw minerals. The carbon ^oxide 
of the air, combined with water, etches away the surface ot 
rocks. Rain erodes them, and the wind sweeps dong tmy bits 
of sand that cut at their surface. Water seeps into cracls m 
the rocks, freezes, and breaks them. Primitive plants such ^ 
lichens feed on their surfaces and help to eat them away. Seeds 
of trees falling into cracks, sprout, grow, and despite them 
being made of soft materials, often split rocks ap^. Those who 
write of “the unchanging earth” or of the timeless moun¬ 
tains” are not geologists; the earth is constantly changing, 
mountains are constantly being worn down, and from this 


parent material, soil begins to form. 

This, however, is only the beginning. A much more accurate 
phrase than “the unchanging earth” is “the living earth,” for 
soil is truly alive. Primitive plants help to disintegrate it, and 
with their own rotting bodies fertilize it. As it becomes thicker 
and richer, the higher plants are able to take over. They con¬ 
tinue the transmutation of the inorgamc material—including 
carbon dioxide from the air—into rich organic matter. W'ith 


the plants in every cubic foot of soil are associated miUions 
of bacteria, microscopic animals, worms, crustaceans, etc. At 
rates that vary with temperature, rainfall, slo|>e, and the parent 
material, a humus-rich layer of topsoil—the A-horizon—is 
built up. 

There is a large number of soil types, each of which has de¬ 
veloped in response to specific environmental influences, and 
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which must be cultivated in a highly specialized manner to be 
of maximum use to man. On cool forest areas, leached of 
soluble matter by water that falls from the skies, acid soils form 
and are given the general name of podsols; laterite soils are 
built bv forests of the humid tropics. In the grasslands that have 
slowlv developed under a lower rate of precipitation, basic 
minerals are not leached out, and the earth has the granular 
structure that is in the opinion of specialists the indicator of 
the finest t\~pe of soil. T\"pical grassland soils are called 
chernozems. ‘’Podsol” and “chernozem’' are, of course, from 
the Russian, pioneer work on soils having been done bv Rus¬ 
sian scientists. Another widely distributed sod is loess, an ex- 
tremelv fine, powder\’ sod deposited by the wind. It is highly 
vulnerable to wind erosion and some of the most extreme 
examples of this n^pe of destruction can be seen on the great 
loess beds of northwestern China. 

The combination and occurrence of these sod materials, 
livine as wed as dead, depend on their geographic distribution, 
slope, fauna, flora, climate, etc. 


The LrvTS’G Web 

As the varied sods depend on many interacting factors, so 
does the form that the life upon them takes. The interrela¬ 
tionships of these f actors are d\~namic. not static. A s\ stem of 
stresses and strains is set up, and an ecological equilibrium is 
reached over Ions’ periods of time. In an\ area, plants and 
animals themselv^ influence the total emdronment and thus 
the equdibrium. Large numbers of ruminants, such as ^e 
American bison or the big game herds of Africa, may function 
in holding back the forest in the transition zone between areas 
of hish and lower humidin". 

One of the most interesting examples of these relationships 
is reported from Scotland.- About 1892 a few black-headed 
trulls becran to nest on a n-pical grouse moor and within fifteen 
years increased to some fifteen hundred pairs. Their droppmgs 
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a^pling ctoBge^ oftTater formed in 

it waa replaced by the colony-and 

*e poddled reLon, protection of the 

dtere were no ^ „ decreL, and cwenty- 

““y^^S'^riofrf th?colony, orUy ^ont thi^ of 

the teds remained. Heather and associated 
vaded the area, which once more became a good ^onse habitat 
Wthin any environment genetic ch^es m a^ 

c^nstandy taking place. Variations a^^ 

to the total environment survive; those not weU adap ^ 
perish The stable vegetation that results is kno^ as a chma^ 
grassland clim« of the central United States evolv^ 
twenty or thirty milHon years ago when the uplift of the Rocky 
Mountains changed the climate of the region. 

In the Northern Hemisphere, other climaxes are Ae tund^ 
forest, woodland, and scrub. These have existed dunr^ mil¬ 
lions of years and may be expected to persist tmtil a imjor c - 
made change takes place. Man may disturb them by burni^, 
cutting, lowering the water table, etc., but once these mflu- 
ences are suspended, as through the establishment of protected 
areas or the disappearance of human populations, dunces 
redevelop. Large-scale bacterial warfare would be an effective, 
if drastic, means of bringing back the earth’s forests and grass- 


The time required for return of the climax will depend on 
the severity and extent of disturbance, in relation to local con¬ 
ditions. The development of the climax will pass through a 
number of rather orderly transitions or successions. For exam¬ 
ple, logging and burning may be followed by an invasion of 
fireweed, blackbeny and bracken, which will come to be 
dominated by birch, poplar and aspen, which will, in turn, 
give way to climax or subclimax trees. The valuable Douglas 
fir represents the subclimax, and may be maintain ed by fire 
or logging; undisturbed, it will eventually be succeeded by 
cedar and hemlock. 
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Within the dimaxes occur associations of plants named for 
their dominant species, such as the pine-hemlock, beech-maple, 
and oak-hickory forests. Successions may be seen, even in 
undisturbed climaxes, where varying topography alters local 
conditions. The succession in dry land may begin with soil¬ 
building lichens on large rocks. In the transition from water 
to dry land the changes will be more obvious-from submerged 
waterweeds, such as coontail, through floating forms (water 
lilies), to cattails and bulrushes of the water’s edge; sedges, 
rushes, grasses, mints, etc., of the land’s edge; water-loving 
trees such as willows; and finally the climax forest. Since ponds 
tend to fill with eroded soil and rotting vegetation, they pro¬ 
gressively become drier and prepare the way for the plant asso¬ 
ciations nearer to the climax. Just as human beings pass from 
infancy through adolescence to maturity, so does the land¬ 
scape. 

The tendency for disturbed vegetation to return to the 
climax condition is so strong that it will often defeat the efforts 
of man to substitute different plants. M example of conader- 
able economic importance may be seen in southern Chile, where 
the blackberry is an introduced and undesirable alien, has got 
out of hand, and tends to overrun pastures and cultivated l^d. 
For decades the Chileans have tried to control it by burning, 
not knowing that in its northern home the blackberry may 
normaUy be expected to occur after a forest fire. Bun^ 
creates favorable conditions for it This is merely one of thou¬ 
sands of examples that could be given of the value of under¬ 
standing plant ecology. 

In the tropics, pure stands or nearly pure stands ot trees, 
such as arc characteristic of temperate climates, are unwm- 
roon. In the Amazon forests, for example, several ^^ed 
sptdcs of trees may be found in a sii^le square mile. The rea¬ 
son for this seems not to be known. 



That the Use Be Fitting 


P*.AR TH*s Goijjen AIeajj 
. • A «icietv the climax survives through a 

fSts and babnSi. If the namber of my nanve 
1 increase disproportionatelv, some force will 

for light, an increase in the number of species that prey on t, 

”^Vhere man introduces a new species into an envirom^t 
wiLout its normal checks, it often flo^hes ^ 

starling in the United States is a too-famite example. It h^ 
takentTer the nesting places of our native birds, and m roj^ 
^ks has wiped out, in a few hours, what other^ would be 
adequate wi^ food resources for nanve bird ^pulanons. 
moling, when introduced into New Zealand, not orfy 
developedtoto a plague of itself, but bec^e a most 
agent to spreading the blackberry, one of woia ^ to 
^ch that abused island has been subjected. The » 

eloquently hymned by SheUey, became a nuisance of the hist 
magnitude when introduced into New Zealand, pother ex- 
^le is the prickly pear that thrived so well after it had 
introduced into Australia that at one time it was reporred to 
be spreading at the tare of three acres an hour. The rabbit that 
game commissions spend thousands of dollars to propagate in 
the United States is a major plague in Australia because there 
is no effective check on its rate of reproduction; there it is 
without its normal predators. New Zealand actually pays a 
bounty on introduced deer, and has thus disposed of hundreds 
of thousands. 

A comparable problem is found in the United States, where 
ihe increase in second-growth forests following the destruc¬ 
tion of the rlitnax and abandonment of farm land has, in com¬ 
bination with the extermination of such predators as the 
mountain lion, built up such excessive populations of deer in 
many states that they are destroying the range upon which they 
dpp en d for suTvivaL It is reported that Wiscoi^n’s excellent 
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laws, deagned to restore her forest wealth, are bdmg nuU^edhy 
too many deer; their numbers are maintained by a s^tim ent d 
objection to killing does—^and by the desire of worist interests to 
maintain large amonnts of meat-on-tbe-hoof, for well-heded 
visitors. In the Kaibab forest on the north rim of the Grand 
Canyon, thoroi^l^ing government predator cratrol was fair- 
lowed by an increase in the mule deer population from fonr 
thonsand to one hundred thousand in fourteen years. Consump¬ 
tion of all browse within reach was followed, in two years, by a 
6o per cent reduction in the herd through starvation. In 1943, 
whra I viated the area with Dr. H. L. Shantz, the range h^ 
not completely recovered, and its carr^ capacity k prob- 
ahly soil below what it was in 1910. This is, pe^ps, me most 
violent outbreak and adjustment known, but it has b^ re¬ 
peated less dramaticaUy in many parts of the cotmtry. Itisa 

p^omenon the human animal should ponder welL 

These, however, are formal cases, and undwn^^cmK 

dirions nombets do not get oot of ^d-forl<^. 7 ^”^ 
mom productive capacity of the land m etp^i^ 
for the conditions in any pven locahty, and tte b used 
form or another, limiting factors operate » 

dieck. In nature, death is as nnptMtant as bir^ The B a f 

man tends to forget as he develops the transitoty iBusitm of 
independence of nature. 

The Society of Plants 

Below the level of the climax is a series of subtdima^ Unte 

Dtinridve conditions the way may have been ptepmed for 

SnS catasmT.l<« as the ice agm. ^ ntTte 

y . . . mrrH bv litthtniog, or land dips result 

the island. Widun three y^alg« 

^ *e sml for the growth of h«her plants, ax years .«» 
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the erupdoD a lizard tad become esublish^. 
on a considerable variety of insects. Less than ^ • nearly 
the catastrophe, the island had been repopulated ^ 

sa hundred kinds of animals.' A snndar 

seen on scores of lava Bows through the volcano belt of the 

are not so limited in distribution as plants, 
of their mobility and the fact that most of them are able to 

survive through eating a variety of .. 

ever, are found on only one species of plant. The Kirtland s 
warbler, nesting only in the lower peninsula of Michi^n, is a 
curious and interesting example of what might be caUed a sub- 
climactic species. It is found only in a certam stage of jack pine 
forests that are recovering from fire. Were all forest fir« ex¬ 
cluded from Michigan, it is possible that the bird would dis¬ 


appear. . ■ ‘ £ A 

Within the various plant associations animals maintam rood 

ohain.; These, of course, must begin with vegetation since 
animals (aside from a few microscopic fonns) are not able to 
synthesize their own food; many of the chains are familiar. A 
chickadee, for example, will eat plant lice, be eaten in turn by a 
screech owl, and the screech owl may fall prey to a great 
homed owL The antelope eats grass, and is preyed upon by the 
coyote. A complex food chain of the sea off Pern is partially 
shown in Figure No. 6. 

The food f-hain couccpt has led to another that has been 
important in ecological thinking—the idea of the pyramid of 
numbers. Every animal feeding on another species that is lower 
in the food rhain must select a species that is much more numer¬ 
ous, and usually one that is smaller. Elnormons numbers of field 
mice must exist to feed the much smaller population of hawks 
jind owls. Large populations of deer are necessary to support 
the small population of mountain lions. A tremendous store of 
plants is necessary to sustain the herbivores. 

Tn keeping animal numbers in check four factors are im¬ 
portant. The first of these k predadon, udiich may be intra- 
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specific as well as one species preying on anodier. The com¬ 
mon lizard, Tropiduros, on die Peruvian islands, actually eats 
its own young. This is probably one of the oldest forms of 
infanticide. A second factor is parasitism, which is in a sense 
predation in anodier form, and with the pyramid of numbers 
reversed. 

A third is competition. \^Tien numbers of anim al s become 
excesave they tend to destroy their food supplies and compete 
sharply for breeding areas and shelter. This results either in 
a direct mortality or in a reduced breeding rate. An example of 
thig is the enormous numbers of guano birds on the coast of 
Peru, Their population varies in cycles of about seven years; 
as their number approaches the peak there is literally not 
enough suitable space on the islands for them. Competition 
breaks up nests, and hundreds of thousands of eggs are aban¬ 


doned. 

Finally, numbers are limited by what might be called die 
psychological factor. The instinctive pattern of the lower ani- 
mals-though in this they show a far higher type of survival 
behavior than does man-has given many species a sense of 
space ownership that prevents overcrowding. Most male song¬ 
birds will, when they reach the breeding grounds in spi^, 
immediately take over a territory, which they advertise by ting¬ 
ing and display, and defend by fighting. The power of this 
ps>xhological drive was dramatically shown m studies of two 
wng sparrows with adjacent territories. When bird A wan¬ 
dered into the territory of bird B, he was invariably driven off, 
and vice versa. WTiem however, he was trapped, caged, and 
placed in the territory of B, unable to escape, he apparently 
died of fright when the territory’s owner threatened hm. Some 
years ago I e.xperimented with mounted birds m defended 
Stories; stuffed willets and y^owthroats were hteraUy tom 

to pieces by their living “rivals.” 

Within the plant and animal associations, numbers are 

fxirther kept in check by a great many factors. They 

have been discussed to some extent m relation to man and 
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wfflbesnffideiitroiDeotionhere aooople wshw *eir con^ 

and lower arimda. The Onle s nen^ 

ao^, drapes hs eaqoisite blossoms m 4e wnthOT ^ 
Lests, froinHith central Chile to the ^t o^^^ The 
soOs on which it Uves ate add and strongly lea^ by the hravy 
predpitadon. It was probably no surprise to Dr. D. S. ^ock 
of who possesses the finest collecnon of copihuis m 

existence, to discover that they will not tolerate a trace of lime 
in die soiL A reverse condition has been found in attempts to 
plant crayfish artificiaUy in certain rivers; these were a com¬ 
plete failure because the water contained insufficient calciiim 
for the crustaceans to develop a “shell” The tiny elf owl of 
our West depends on the present not only of a large cactus 
in which it nests but upon two kinds of woodpeckers that ex¬ 
cavate nest-holes for it! Where these woodpeckers do not 
exist, the owl cannot survive. 


The Impcwtance of Dying 

The productivity of die knd—the biodc potential in reladon 
to die multimde of oivironmental reastances throughout the 
entire plant and animal kingdoms—results in widely var)^!^ 
carrying rapaciries. These are different not only for every 
—^and a region may be. in this context, as small as a square 
foot—but for every species. 

Pcimidve man’s abili^ to survive was litde different from 
that- of die lower animafa- He adapted himself in various ways. 
La most of North America he pursued a hunting culture d^t 
altered the environment but litde, »cept where he used fire to 
drive game and perhaps to improve conditions for hunting it. 
Ohio’s In dian populadon probably did not exceed one person 
for each four square miles.* In Malayan Semang, each wander¬ 
ing band requires fifteen or twen^ square miles of forest; **the 
territoiy of a group of Australian aborigines may include 8,000 
or 10,000 square miles of arid country.” ^ hi some parts of die 
wodd, not^ly the tropics, andoit man resorted to shifting 
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agricultore that profoundly changed die environment. How¬ 
ever, the area of forest he would cat down and bum at one 
time was limited. From die point of view of radal survival, he 
possessed the inestimable advantage of a high death rate that 
kept down his population. Xhis permitted long periods of land¬ 
fallowing that extended up to thirty or forty years. Except in 
a very few areas where primitive man achieved a high degree 
of sodalizaiion, the plant cover on die land was litde distur^. 

As a result, the relationship of water to the land was stabilized 
under primitive conditions. The soil produced the maximum 
amount of cover permitted by its own structure, chemical com¬ 
position, etc., and by die climate. Steep slopes, such as those 
formed by volcanoes, were worn down by slow degrees 
dirou<Th geological erotion. The rate of this eroaon was much 
slower on the older, less precipitous slopes, like those found m 
the North American Laurentians. Vegetation built soil, and its 
formation more than compensated for geological erosion, unless 

slopes exceeded the angle of repose. 

Every substance has its own angle. A fine face powder will 
have a steeper angle of repose than granulated sugar whi^ 
will, in turn, have a steeper angle than a handful of marbl«. On 
the land this angle is gready influenced by the tangle of roots 
binding the soil, and by biotic influences such as burrowing 


animals. . • • j 

Before man became “dvilized.” his environment maintained 

itself in reUdvely stable eqoilibtiiim over extteniely long 
netiods. In the stabilized landscape the ecolt^ and geog^ 
see a beautifnl harmony that has much m common with 
die symphonies. There are dominant and re^t^ *ei^ 
movements that pass naturaUy from rae to anoAer, bidha^ 
snbde contrasts of phrase and tone. The Peruvum Andes, high 
above the timberline, where the vast and ancient move mCTt rf 
the earth’s crust lies recorded before the eyes of any ob^ 
who wiU stop to look, are so ma')esac, so awe-i^i^, dwt it 
hie long seeded to me they could be described only m terms 


• 94 * 





That the Use Be Fitting 


of Beethoven’s Ninth Symphony. Even the words 

Paadise Lost are pony symbok to apply to a might that is so 

incomprehensible. „ 

The relationships, balancing one another and growing 
naturaUy out of one another, give every landscape ic own char¬ 
acter and write their history upon it. The understan<^ of such 
content in the landscape is one of the satisfactions of the ecolo¬ 
gist, amateur or prof essionaL Whereas many people will Iwk at 
or travel through a countryside with as little understand!^ ^ 
have the oxen in the fields, the student of environment 
meanii^ and stimulation for his mind wherever he looks. He 
appreciates the richness and perfection, as does an artist that of 
a Minting; he resents the destruction of an element of the land- 
scape-the ivory-billed woodpecker, or the Sitka spruce—as a 
Frenchman would resent a slashed Mona Lisa. 


The Rewards of Understanding 

The sheer intellectual and emotional satisfaction to be had 
from understanding—really seeing—the countryside is a privi¬ 
lege within reach of anyone. By failing to show us the way 
to it, our schools deprive us not only of a great and lifelong 
gratihcation but of the comprehension that ^ould guide all 
our relations to our environment. The fortunate people who 
have been afield with such a teacher as Homer L. Shantz, Aldo 
Leopold, or Isaiah Bowman not only are going to find excite¬ 
ment and satisfaction in living; they are going to be much more 
useful citizens in a world thi desperately needs them. Unless 
we rapidly adjust our demands and uses to the complex of land 
limitations and potentialities, the human race is going to sufier 
such travail as it has never known. 

Man is the only organism known that lives by destroying the 
environment ind^ensable to his survivaL Parasites tend to do 
this, but their destructive effectiveness is limited by the absence 
of intelligence. Man uses his brain to tear down. It is only rarely, 
geographically or historicaUy, that he has learned to stabilize 
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or to rebuild; and the more “advanced” he is, the more de¬ 
structive he is likely to become. 


The Broken Cycle 

The most damaging impact of dvilized man on his environ¬ 
ment is the shattering of the hydrologic cycle. It is pc^le that 
this reduces the amount of water that falls. It is certain that, to 
a critical extent, it reduces the amount of water available to 

The first step in breaking the hydrologic cycle is des^cnon 
of the plant cover. Thus may be done with the ax, with fire, 
with grazing animals, with the plow, etc. With the tr^ or 
grasses gone, the mulch or mass of vegetative accumulatira at 
*e surface of die soil begins to disappear. This may r^t from 
excesrive oxidation, from high temperatures, an 
posure to the sun in die tropics. It may come thro^h the un- 
^ken force of desiccadi^ winds. It n«y come *ro,«‘' ^ 
checked 6res, once the mnlch hss been thorongWy ^eA Most 

often the mnich is washed away by concentrated i^alL 

The neat step is Ae washing or blo^ of Ae compla 
ropsoiL Wht^ter is the agency, this loss wdU of ^ ^ 
rapid on Ae steepest slopes. Erosion may^ all b mim- 
percepiAle as great Aeets of Ae sod are waAed away. 
S. osoally^cedes rill erosion, which deepens mto dta- 

made and easily visible gulhes. ♦ w «mne 

An important factor in eroaon, a factor coi^der^y 

indents Ae most impormnt, is ^ m 
ideal sml, sneh as is fonnd on pram^ b 
n^om aeration, easy pass^ of 

^ ^^^broken down, as through improper meA^ 
* <S^arion and destruimon of orgamc matt^, 

rains m^dly W A« 

and soUd matter. Inffltiaoon of ram water into 
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soU is reduced, and the rain that falls begn. to mot e dot^jJ^ 
surface of the slopes, carrt-ing fine pamcles mth 
which lack humus, plants, and annuals, are more > 

pervious to water, and the chokmg of their por« tak« p 
Lpidly. It is for this reason, in part, that control becomes mo 
dilBciilt as erosion becomes more advanced. The erosion 
txol technician has a much more difficult medium upon wluch 

to work his art. . • r-i 

One of the most powerful forces influencing infiltration, 

runoff, and therefore, soil erosion is the subsntuuon of agri 
cultural crops for natural plants. Row crops, such as soybeans, 
uncontoured cotton, com—including hybnd com!— and t^ 
bacco wall lose loo or more times as much soil as will wood¬ 
lands, forests, and undisturbed prairies; and such small grains 
as wheat, oats, barley, and rye wi)! lose i6 to 40 times as much. 
The relationship between erosion and cropping practices is 
shown by Table i.® 

T.4BLE I 

Relative Amount of Erosion under Different \^egetal Covers; 
Values Selected to Apply to the Pacific Northwest 


Crop or Cropping Practices Relative Erosion 

Forest duff .001-1.0 

Pastures, humid region or irrigated, excellent .001-1.0 

Range or seeded pasture i “5 

Range or seeded pasture (poor) 5- 1 o 

Orchards (a) perennial cover, (^) contoured, 

\tnth winter cover crops 5 

Legumes—grass hayland 5 

Crested wheat properly managed 5 

Alfalfa *t) 

Small grain (standing or smbble) i o 

WTieat fallow (stubble mulch) 10 

Orchards—^vineyards (clean rilled, irrigated and 

contoured, not terraced) 15 

Orchards—vineyards (non-irrigated; with cover 

crops) 20 
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Crop or Cropping Practices Reladve Erosion 

Wheat—peas (stubble not burned) 20 

Small grain (adverse rain at or after seeding) 40 

WTieat fallow (stubble not burned) 60 

Wheat fallow (stubble burned) 75 

Orchards—vineyards (non-irrigated, clean tilled, 

no cover crop) 90 

Row crops and fallow 100 

In reading this table one should constandy bear in mind that 
along with erosion goes a diminishing capacity to absorb water. 

It is because com increases soil erosion at least a hundred 
times that I believe it has probably contributed more to the 
world’s misery t han that other great gift of the Americas, 
syphilis. Com has now ringed the earth, and wherever it has 
gone it has tom down the land even as it has built human hunger 
by building populations. From Capetown to Korea, especially 
on the hillsides of backward and unfortunate peoples, it has 
channeled the water of the rains in their swift m^ch to the sea. 
S)mhilis is visited upon the children unto the third and fourth 
generation; com eroaon, unto the tenth—and even to all time. 

As the capacity of the soil to receive rain water diminishes, 
the normal ground water that supplies nourishment to plant 
roots shrinks rapidly. There is less infiltration of rain to under¬ 
ground levels, from which it may reappear m springs and 
artesian wells. Water tables are not replenished over great 
areas where the soil has been badly eroded or is stra<^ 
changed; cornfields in one part of a state may rob wells ^ 
miles away. Since the water cannot get groimd, it 

must run off the surface. It carri^ soil with it. This soil or silt 
flows into lakes, reservoirs, and rivers. 


Vanishing Waters 

When water cannot find its way downward through the scfl 
to be stored for future use, it must tak the ^y of 
Stance^^ver the surface. When the forest fioor u. covered 
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^ a thick duff onderiaid by a tek 

tion as sDonffes. The water they hold is released m by a 
slow gr^ty movement downward, in part through the rooc 
of pl^ and in part by evaporation. Ground cover of ^ so 
is of the highest value in flood control; indeed, w much v^ter 
may be held back that this type of cover will redua the efl^ 
tiveness of reservoirs. In some areas, recent studies have sho^ 
that these reservoirs are best protected by g^-^overed hills, 
which will deliver rain water without loss of sod. Here ag^ 
we encounter the uniqueness of each piece of landscape ; if ram- 
fall is copious throughout the year, and the storage capacity o 
the reservoir is unlikely to be strained, forest cover may be 
preferable. When, however, the reservoir is large enough to 
^ore all needed water-and the difference in water loss between 
forest and grass may be critical-the grass cover may be pre¬ 
ferred. 

As soon as the bare ground becomes waterlogged, the ram 
flows down gullies, brooks, and rivers. When a large unpro¬ 
tected watershed is combined with light rain or a small water¬ 
shed with eictremely heavy rain, so much water piles up in rivers 
that they cannot contain it and the people downstream climb 
onto their roofs-or drown. When heavy rains fall over a large, 
unprotected watershed, the downstream effects may be cata¬ 
strophic. Such a situation may be seen frequently in the Yellow 
River Valley of China, and less commonly in our own Missouri- 
Alississippi Basin. 

Erosion tends to increase at a geometric rate; it has often been 
called the cancer of the land. When it is treated early, control 
is usually fairly simple, but when sheet erosion has been allowed 
to degenerate into gully erosion, heroic and costly measures 
may be required to stop it. An even more violent form of 
erosion, called gravity erosion, may be seen in many parts of 
the American tropics. Here, on geologically young land, 
forests build soil and hold it in place. When, however, a farmer 
clears an area in which to plant com, the change in the angle 
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of repose will at times cause steep mountainsides to lose all their 
soil in earthy avalanches. This soil is gone for good. 

The eroaon that we see is, as Dr. Shantz points out, merely 
one st^e in a process that began much earlier. In discussing 
our western range lands, he says: 

“The term ‘soil eroaon’ has captured the imagination of the 
American people. If accelerated eroaon, that produced by 
over-use or abuse, is evident, something must be done. But 
eroaon is years behind the cause. The cause should be treated, 
and the effect forestalled. The detection of its cause, long be¬ 
fore erosion actually begins, is the duty of those who manage 
wild land, and is imperative if land is to be properly main¬ 
tained. 

“Plants, by their presence or absence, and by their conditions 
and the denary or sparseness of the whole vegetation cover, 
indicate the beginning of causal conditions which will lead 
inevitably, with months or years of continued abtise, to the 
final soil destruction stage which we recognize as eroaon. 
Therefore, in the management of wild land the ecology and 
vegetation development must be so well understood that the 
diagnosis will detect the predisposing causes long before Ae 
disease arrives in that virile form which we recognize as in¬ 
duced eroaon. . . . 

“Induced erosion is years behind its cause and scores of years 
ahead of its cure. Wild land, forest and range should he so 
managed that plant cover is maintained and soil erosion avoided. 
The horse is already aolen when erosion has begun. Of course, 
more damage can be done, and it should be stopped. But the 
bam door should be locked before the first horse is stolen. 
Erosion should be avoided entirely by maintaining the plant 
cover intact. Induced erosion should not be induced. 

“Take as an example the fescue bunchgrass on one of the 
western mountains. It appears in several stages: (i) as a d^ 
stand catching and holding rainfaU and developing a 
soil- (2) with moderate grazing the bunches are eaten back, 
but as long as use is not too heavy they are healthy and vigorous; 
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M too heavy ose leads to partial death of the bmches; (4) 
condnned heavy use leads to their death, hut the dead clump 
temain and many plants find on the old clump a favorable 
habitat; (5) continued grazing cleans out *e intermediate 
plants and surface soil moves away from the bunchy; (6) 
bunches of dead stems finaUy wear away and surface soil or 
A-horizon disappars with them. Recovery from the erosion 
phase (6) may require centuries. Recovery from the partly 
destroyed stage (5) may be far more rapid. The recovery from 
the stage (3) showing only partial death of the bunches may 
be eflFected in a year or two. It seems evident that to await 
actual erosion is the height of foUy, when one considers the 
great loss in productivity and time involved if the grass cover 
(the patient) is allowed to die before remedies are apphed. The 
use of indicators and especially of the vegetation cover in its 
entirety to detect this deterioration is a most fertile field of 
study and management. Such studies ... should revolution¬ 
ize range man^ement whether for domestic livestock or wild¬ 


life. 

“Those who manage wild land should have a thorough 
knowledge of the natural trends of plant succession, and work 
with nature to bring about desired results. Without this knowl¬ 
edge the management of vegetation for the support of domestic 
herds or for ^^dlife may lead unknowingly to serious results. 
Artificial destruction of vegetation to improve food and cover, 
artificial reseeding or planting for soil protection and to im¬ 
prove grazing or timber production, for increasing the condi¬ 
tions favorable to man, domestic herds, or wildlife should not 
be undertaken on wild land without a clear perception of the 
natural plant succession on the area. To attempt to revise or 
change ^e natural succession means continued expense and in 
all probability ultimate failure. Often the reestablishment of 
die natural grass, brush or forest cover is delayed in proportion 
as a temporary success is secured by the use of the introduced 

SpCClCS. • • . 


• lOI • 



Rcfod to Survived 


“Proper management of wild lands must be based on our 
best knowle^e of the soils, and the dimatic, physiographic, 
biological, social and economic factors for each management 


area. 
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Vanishing Lands 


It has repeatedly been shown that the productive capacity 
of the land varies, of course within reasonable limits, as Ae 
thickness of the A-horizon. In other words, the farmer with 
three feet of topsoil will produce twenty or thirty times ^ 
much from his land as the farmer with three mches of topsoiL 
As the rain and the wind carry away the A-honzon they carqr 
away the productive capacity of the land. In many p^ of the 
world the topsoil is completely gone and the subsoil has fol¬ 
lowed it, leaving nothing behind but bare rock; this ^y be 
seen in our hemisphere, from the Adirondacks to the Chilean 
Andes Where this has happened, centuries may be required to 
build one inch of fertile topsoil, such as could be swept away 
in a single rainstorm. The re-establishment of an A-honzon on 
the subsoil b, of course, a much more rapid process and Ae 
time needed varies with local conations; however decad^ 
will be required in many parts of the world to build an inch 
of fertile topsoil, even from subsoil. A angle mch is of preaoiK 
little use ro^the farmer. The vUlain in this humm nagedy is 
orimarily the uncontroUed rrindrop-which k why I mamt^ 
diat it JpTobihly the most important angle factor influencing 

™^en it is uncontroUed, the environmental ^ 

so high that it almost cancels out the bionc ^ 

carr^ capacity approaches the vamshmg pomt, if It does 

”^^'has haoDcned over and over again, through many ce^ 
ta^in many ^ of the world, and it is stiU happcni^^ft 

civilizations from Mesopotamia to Hon- 
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people. These themselves have become an integral part of the 

environmental resistance. _ 

It is obvious to students of the land sciences that natural la» s 
impose limitarions on use. mether it is convenient or no^ 
whether it is poUticaUy expedient or not, whether it is in accord 
with reUgiorcreeds or not, water is going to run downhill 
and its erosive force is going to increase ^vith t e rate o runo 
Where large and hungry populations exist, the polmcian may 
find it more than inconvenient to say to them, “No-you may 
not put your cornfields, and your excessively large herds, on 
the slopes; we must protect them with forest. The clergyman, 
watching hunger and deficiency diseases mount among his 
parishioners as they are forced onto overcrowded, eroding 
lands—the only landb there are—may find a sharp conflict be¬ 
tween traditional morals and his knowledge of the land, or even 
his common sense. The farmer, meeting the dilemma of wash¬ 
ing soil and certain hunger a decade hence, may come to ques¬ 
tion the position of both the politician and the clergyman. And 
this is not a problem that concerns merely the people on the 
land; those who buy products from it, though they may be 
thousands of miles away, most share the te^onsibility and the 
consequences. Amsterdam bankers, opposing freedom of the 
Indonesians who have so long contributed to Holland’s 
wealth, should look beyond the high hopes of freedom-loving 
men to the overcrowded, eroded slopes on which these men 
must try to survive. 

The angle of repose with vegetation is one thing; without 
vegetation it is a very different thing. It varies from field to 
field and man must accept it and adapt himself to it. This adap¬ 
tation must be made in its widest sense, for this flow of water 
across the land, throu^ its effect on the carrying capacity, has 
a profound meaning in terms of human populations, standards 
of living, and therefore government policies—and peace. The 
r ain will continue to flow and man cannot stop it. It will con¬ 
tinue to run downhill at a rate governed by the slope. Unless 
there is v^etation to protect it, soil will go with the water. 
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Runoff and Living Standards 

This is a relattvely sample state of affairs but the rraiedy is 
complicated. The rate of runoflF can be reduced on even tbe 
steejaest land. The Incas, for example, grew com on the flanks 
of the Andes by building terraces that would now cost $18,000 
an acre. Obviously it is cheaper today for Peru ix> buy com 
from the eroding hillsides of Iowa than to protect its own 
slopes. In the Vo^es Mountains, soil that has been washed 
down to die valley during the growing season is car^nlly 
shoveled into baskets during fall and winter and carried on the 
backs of men to be replaced on the ground. This, of course, is 
cosdy in terms of labor and must necessarily result in a low 
living standard. 

One of the principal aims of die U 5 . Soil Conservation 
Service been to discover methods of keeping soil on hill-^ 
sides and water in the soil—except where excessive amounts 
require drainage—at a low enough cost to brii^ it within reach 
of the farmer who must sell in a competitive market. Actually 
they have not been able to do this and have depended on so- 
called benefit payments, which shift the burden to the tax¬ 
payer. Neverdieless, the methods developed have brought mch 
generally higher yields that the initial investment is certainly 
justifiable. Some of the farmers who have been convei^ tosoil 
<x>nservation do not backslide—but when prices are high, many 
again plow marginal land that is excessively vulnerable to 

erosion. . , 

One of the commonest erosion-control mediods used m the 

United States is contour plowing, which is to say, makin g the 
furrows level or nearly so around a hill, mstead of l^dii^ 
the furrows from top to bottom. The contours act as miniatnm 
dams, hold water back long enoi^h for it to sink into the 
break its flow, and reduce its velocity and therefore its erosive 

^Another device in wide use is strip cropping, where , betw een 
belts plowed on the contour, grass or grain-covered strips arc 
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interspersed to catch soil that may wash down the slope despite 
the contouring. Strip cropping can be made part of the norma 
rotation and thus help to restore ferdhty as weU as keeping sod 
on the land. Some nine thousand farmers, when queried by the 
USDA, reported an average increased yield of nearly 3 per 
cent from land cultivated according to sound conservauon 
practices. These, of course, represent an attempt to adapt use 
of the land to its innate capabilities as we now understand them. 
It represents an obeisance to nature’s laws. Certain lands wUl be 
destroyed if they are placed under cultivation and on others, 
with low productive capacity, it will be economically impos¬ 
sible to utilize the methods devised by the SCS. This organiza¬ 
tion recommends the retirement from cultivation of some forty 
milli on acres in the United States. 


An Idea to Live by 

One of the major contributions of the Soil Conservation 
Sendee, a contribution that may have a profound effect on hu¬ 
man chdlizations for centuries to come, is classification of land 
according to the uses it is capable of sustaining. Its eight classes 
are as follows: 


Land Suited for Cultivation 

Class I: Very good land that can be cultivated safely with 
ordinary good farming methods. It is nearly level and easily 
worked. Some areas need clearing, water management, or 
fertilizing. Usually there is little or no erosion. 

Qass II: Good land that can be cultivated safely with, easily 
applied practices, such as contouring, protective cover crops, 
and simple water-management operations. Common require¬ 
ments are rotations and fertilizing. Moderate erosion is com¬ 
mon. 

Class III: Moderately good land that can be cultivated safely 
with such intensive treatments as terracing and strip crop- 
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ping, ^^'ater management is often required on flat areas. 
Common requirements are crop rotations, cover crops, and 
fertilizing. Usually there is moderate to severe erosioru 

Land Suited for Lhnited Cultivation 

Class Fairly good land that is best suited to pasture and 

hav but can be cultivated occasionally—usually not more 
than one year in six. In some areas, especially those of low 
rainfall, selected land may be cultivated more than one year 
if adequately protected. \\Tien plowed, careful erosion- 
control practices must be used. 

Land Not Suited for Cultivation 

Class Suited for grazing or foresoy y*ith slight or no limi¬ 
tations; needs only ordinarv^ good management. 

Class Suited for o-razincr or forestrs^ with minor limita- 

tions; needs protective measures. 

Class yjl: Suited for grazing or foresoy with major limita¬ 
tions; needs extreme care to prevent erosion or destructive 
buminCT, or to overcome other hazards. 

Class Suited only for wildlife or recreation. This land 

usually is steep, rou^h, stony, sandy, wet, or highly erodi- 
ble.'^^' 

In introducing this classification to Latin America I have 
added a ninth class of land—desert, whether natural or man- 
induced. So many nulHon acres of land south of the Rio Grande 
have virtually lost their productive capaciy and so many more 
milhons of acres are being reduced to a nonproductive status 
that recognition of Class IX land has been extremely helpful in 
making people understand the d\Tiamic trend. 

In areas of excessive population, such as El Salvador, Haiti, 
Greece, the Pun]ab. and the island of Luzon, it is difficult for 
man to adjust his use to the capabihy of the land. There is 
simply not enough land surface. Grain 7 nust be grown on Oass 
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VI or Vn land—or man will starve. Thus, the worse the human 
Aiit-mma the more difficult its solution; the more the land is 

being abused the more likelihood of its being subjected to wor» 

treatment. Man can die quickly, as he does in frequent Asiatic 
famines. He can die somewhat less quickly, as he is doing in 
some parts of the Caribbean and Central America. He can com¬ 
promise with unsuitable land by elaborate irrigated terracing, 
as in Java and the Philippines, and postpone famine until he 
has cmce more outbred ffie land’s productive capacity. This 
final nnavoidably condemns him to a low standard of 

living. 

He ha's no hope of mawirainnig a high livii^ standard unl ess 
he adjusts his use to the capability of the land—and restores the 
land to something approximating its normal capability. And 
implir-ii- in this radoii^ use of the land is a limitation of popula¬ 
tion, a control of man ’s demand for fruits of the earth. 

MnxioNS OF DI^ 

The people—scores of millions of people—who are using the 
land in disr^^ard of its c^iabilides are Displaced Persons in a 
much more serious s»ise than the few hundred thousands in 
European refugee camps. They are displaced in the ecological 
sense. They can feed and clothe themselves, and supply food, 
fibers, charcoal, and wood to cities only by destro3dng the 
land on which they live and the resources associated with it. It 
is they who wreck forests, start soil erosion, exterminate wild¬ 
life, set the flood crests rolling. It is they who are every year 
piling the envir onme ntal resistance higher. 

Scores of millions of thran must be moved—down the erod¬ 
ing slopes, out of the degenerating forests, ofl the overgrazed 
ranges—if they are not to drag ever lower the living standards 
of thdr respective countries—and the world. The solution of 
the problran of European DPs is simple in comparison with that 
of the ecolcgical DPs. 

, While the nine classifications recogpiiize productive ra pacity 
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of die land, diey also recxignize die limitadons diat natnzal 
conditions impc^. They are des^ned ptimaxily for crop or 
grazing land, and do not give full recognition to the concept 
of muldple use. This is the nodon that came into bding among 
foresters, that an area might at one time produce many kinds 
of benefits to mankin d. X*Jational forests, for example, may be 
used for controlled grazing and lumber producdon and at the 
same time protect watersheds, provide hunting and camping 
facilities, etc. Watershed land will tend to fall in Classes IV- 
Vni, but there may be some instances in which good agricul¬ 
tural land will have its greatest value as watershed protecdcm, 
as, for example, in supplying facihdes to large cities. 

Certain areas that are potentially useful for agriculture may 
be more valuable if dedicated to wildlife. Waterfowl sanc¬ 
tuaries through the Middle West are an example of such type 
of land use. All of them could undoubtedly produce some 
crops—many of them do produce crops along with ducks—but 
their importance as way stations for migrants is so great as to 
justify their retirement from intensive agriculture. 

Our national parks undoubtedly have a slight potratial agrir 
cultural value and a somewhat higher potential graang value. 
However, because of their extraordinary beauty, scientific in¬ 
terest, and importance as wildlife and human refuges, they 
have been wisely set aside to perpetuate these values. 


That AVe May Understand 

Quite apart from posable commercial uses to winch Aey 
m^ht be put, it would be of enormous advantage to rnankmd 
»set aside primitive areas typical of all major plant and amn^ 
associations. The world has been extremely remiss m «cogim- 
ing the importance of such areas; many types ^ 

^oyed and, of course, can never be restored. One of the 
prin^al values of such primitive areas is as an o^oor labor^ 
rory. Scientific investigations of them can t^ch 
abwt the sort of life to which the land is adapted that su 
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studies have considerable practical value to agnculture, for¬ 
estry, wildlife management, etc. A pai^ explanation of the 
Russians' superb scientific work on soils is that they could begm 
their investigations with undisturbed, virgin tracts of land. 
This made possible studies of plant climaxes, normal succes¬ 
sions, primitive soil structures, and soil fauna. With an under¬ 
standing of the environment as it had developed over hundreds 
of centuries under natural climatic and other conditions, they 
are much better prepared to adjust human management of the 
land to natural limitations than are soil scientists who, in other 
parts of the world, may have to ^ess at normal, natural condi¬ 
tions. The cultural value of primitive tracts, with their rich 
complex of species and relationships that expresses the ralmiiw- 
tion of natural forces over millions of years of evolution, will 
undoubtedly be widely recognized one day. Some umversities 
are now beginning to maintain research stations in such areas. 
The danger is that the recognition will come too late to save 
most primitive areas from destruction. 

Ecologists in the United States have for years been trying to 
have established a grasslands preserve in which the environ¬ 
ment under natural conditions might be available for study. 
Thus far their efforts have been fruitless. Recognition of the 
importance of such areas was given by the Convention on 
Nature Protection and Wild Life Preservation in the Western 
Hemisphere, which has been ratified by eleven American gov¬ 
ernments. One of the expressed purposes of the treaty is to 
give permanent preservation, where possible, to primitive 
areas. Unfortunately, relatively little has been done to imple¬ 
ment it. 

It should be obvious that the use man makes of any piece of 
land must be adapted to the natural laws operating upon it, and 
that the first of these is that the relationship between any land- 
area and water most be respected. 

There are many others, such as conforming to imperatives 
of plant snccesaons, maintaining a balance—even in altered 
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associstloiis—^amoog competing species, not intxodnciiig species 
rhitt might become pests, not permitt^ excess nmnbeis of my 
species, such 3s the overprotected white-tniled deer, etc. During 
millions of years, nature has maintained by a beneficent drcie 
its marvelous richness on the surface of the earthy it has con¬ 
stantly returned to the earth by slow soil building and natural 
fertilization whatever has sprung from it. 


No Wealth without Limits 

Except in a very few areas, man has maintaine d an extractive 
economy. He has taken the bounty of the earth and made litric 
or no return. Where he has not actuaUy lost soil and water he 

has overgrazed and overcropped, and by the removal of mnnals 

and plants has carried away important soil mmerals, broken 
down the aU-important soil structure, and generally Rusted 
his environment. The Chinese, by Uberal use of ani^ mmur« 
and niffht soil, have closed the drcie in some areas. Smce World 
War L Western man has made extraordinary progress m «- 
tractiM atmospheric nitrogen and restoring it to the soiL But 
after^y fifty-five years of cultivation of the vngm so^ of 
OW^, UlLois, and Wisconrin, Van Rise eso^ted that 36 per 
cent of the natural phosphate had bm lost. 

SmaU wonder that students ^ve Wisconsin^ ^ian fata 

hundred years of anything like its 

using the best agricultural techmques now known. One of ^ 
greatest obstacles to die survival of modem man is 

achieves . 
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of peace we should make certain that technological resources 

are extended to the more retarded areas. ^ ^ 

We return once more to the formula-C — B:E. TP e cannot 
foTce land into the pattern 'ive 'wish to impose upontt, but ?7nist 
fit the use to the land, its capabilities, and its limitations. All 
management of land should be designed to maintain as favor¬ 
able a ratio as possible on the right-hand side of the formula, 
improving it where possible, and at the very least maintaining 
the status quo. WTiere the relationship is deteriorating we must 
inevitably reduce the demand on the carr\ring capacin^-either 
by a lower living standard or by a reduced population. 
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Chapter 6 


The Long Knives 


A 

XILxyone who tends to feel complacent about 
the American land should look long and thoughtfully at our 
muddy rivers, from the Potomac to the Los Angeles. And any¬ 
one who is complacent about our complacency should look 
long and hard at Congress, at our pressure groups, at big busi¬ 
ness, at our farmers, stock raisers, and lumbermen, at federal 
and state bureaus charged wdth resource management, at our 
schools and colleges, at our folkways and social patterns, and 
at our population djTiamics. Our natural resources, the basis 
of our national strength, are being poured into that modem 
limbo, the rathole. We are engaged in a complicated process of 
autophag>^—self-cannibalism. Ever)" year, what we boast of as 
the greatest nation on earth is signifi candy weaker. 

\\*hat was the Cnited States like three hundred years ago? 
\\’hat was there in the colonial pantr)"? 

As We Were 

Approximately half our total area was covered 'W’ith forests. 
These protected watersheds and kept the hydrologic c\’'cle 
turning smoothly. .Most of our rivers ran clear. There were 
floods, at times, but these were far less violent than today. Our 
streams teemed with fishes. Salmon were so abundant in eastern 
rivers that indentured seiv^ants included in their articles a limi¬ 
tation on the number of times a week they should have to eat 
this fish. 

Beaver colonies were the El Dorado of the United States. 
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Where the Spaniards sought for gold, our own trappers and 
those of Canada pushed back the known frontiers primarily 
in search of beaver pelts. 

Game was so common across much of the United States that 
liv ing oflF the coimtry was no problem. Xhe heath hen, an 
eastern variety of the prairie chicken, was so easily shot along 
the Atlantic seaboard that it was one of the cheapest of foods, 
and also discriminated against in articles of indenture. Passenger 
pigeons moved from north to south in flocks estimated by sev¬ 
er^ trustworthy observers in thousands of billions. The wdld 
turkey was shot for the pot from New England to Texas and 
became a symbol, at Thanksgiving, of New World abundance. 

The forests of the United States were the finest and most 
accessible source of timber in the eighteenth-century world. 
Stout ships of Britain, as well as the Yankee clipper, were built 
of them and carried their superior woods to hundreds of ports 
around the world. Our forests existed in pure or nearly pure 
stands that made cutting profitable and easy. Someone has said 
that a squirrel could have traveled from the Atlantic to the 
Mississippi without ever touching the ground. In the far West 
existed a belt of great trees that for decades were almost un¬ 
touched. 

Between the forested zones lay the mighty domains of the 
grasses. In the more humid East these grew to saddle height. 
As precipitation diminished toward the west, they were suc¬ 
ceeded by short grasses. Some seventy-five million bison drifted 
north and south with the changing seasons, between Mexico 
and Canada and east to Pennsylvania, without damage to the 
range. Antelope were so common that the mountain men shot 
them as c^elessly as the modem hunter kills cottontails. The 
praine chicken abounded and was ignored by hunters as not 
worth a charge of shot. The song of the Eskimo curlew poured 
davm on the gr^lands of a dozen states, and when it became 
profitable to ship this bird to market it could be, and was, 
slaughtered literally by the wagonload. 

Throughout much of this interior region soils were rich and 
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stabilized, as was evidenced by die vi^etaticRa tbat giew npoA 
them. The Middle West, especially the area now txxmpied 
the com belt, was a region of some of the most prodocdve earth 
to be fonnd anywhere on onr globe. Peihaps richer soils enst 
farther west in the wheadands of Kartsas and Nd>iaska, hot 
these are less snst^ptible to man’s control because of undepend¬ 
able rainfalL 

The vast area between the Rio Grande and Lake Winnqp^ 
and the Atlantic and Padfic oceans might, if rationally used, 
have been developed into a human paradise. It could have sup¬ 
ported a hundred million people at a permanent high st a n dar d 
of living. It was a prodigally rich continoit. And each year the 
dow, biological processes took more wealth from the air, and 
with it enriched the land. 

Then the European arrived. 


The Spoilebs 

Unfortunately, our forefathers—whom some of ns still pay 
homage to in D.A.R. meetings and on the Fourth of July—were 
one of the most destractive groups of human beings that have 
ever raped the eardi. They moved into one of the richest treas¬ 
ure houses ever opened to man , and in a few decades turned 
millions of acres of it into a shambles. We, thdr descendants 
to the fifth or axth generation, arc still trying to cut their lo^ 
-and paying heavily for them in working hours and low^ 

living standards. 

fa the museum and old church at Jamestown there are tablets 

in memoiy of John Rolfc. and a tiibntB to Ms doB m i^ii« 

possible Ae drying and commercial eaplmtatwn of t obacco. 

ANationdPark Sertnoe sign states Aat his tnchmqneaffie^ 

the econrany of Virginia for a hundred and fifty years. XhBB 
a maior piece of understatement. Virginia has not ^ 

cred from the effects of John Rolf e’s brainsioim, nor B It Bafy 

to for many years to come. 

Avery O, 
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the rdationship between this pioneer economy and the land, 

probably as well as it has ever been done. He says: 

“An early period of pioneer simpUcity and even lack ot 
comforts may develop a new standard of living, but there will 
also be a decided effort to create a surplus and find a smple ot 
some kind for that exchange which will widen the field ot 
supply and lift the standard of living set by the available mate- 
ri£ Such exchange, when developed, can seldom be on equal 
terms and the surplus produced must come from an extravag^t 
spending of the material resources of the new community. 
Seeming abundance of raw materials encourages waste; the 
lack of capital forbids the economies of production and the 
heavier burdens of carriage and marketing fall upon the pro¬ 
ducer of raw materials and exchange ... 

. . the abundance of land, combined with the scarcity of 
capital and labor—a condition which characterizes all frontiers 
throws the burden of intensified production upon the soil as 
the cheapest factor of production. Only the most fertile soils 
will be used and only those methods employed which give the 
greatest immediate returns regardless of future consequences. 
The problem is one of rapid spending, not of conservation. 
The speed with which the privations of the frontier may be 
passed depends upon the rapidity with which the riches of the 
soil may be exploited. The section is most fortunate whose 
fertility may be most easily spent, and its progress toward a 
complex life will be most rapid. 

“This process of exploitation has gone on from one end of 
our land to the other, and from the earliest times down to the 
da)*^ of the last American frontier. What sugar production was 
to the West Indies, tobacco to Virginia and Maryland, cotton 
to the lower South, com to the Mississippi Valley, wheat and 
flax have been to the Northwest of our own day. 

“The length of natural fertility under cultivation wiU vary, 
of course, with the type of soil, crops produced, methods used, 
etc.; but ^perience furnishes some data for certain sections. 
In the long-leaf pine uplands of the cotton states where com 
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is raised contiimally, die yields ram^ from twea^-five bushels 
per acre the first year to ten or less the diird year; \i^ere short- 
leafed pine is intermingled widi the long, prodncdon of goodly 
crops holds ont for some five to seven years; and if and 
hickory are added, crops may be cxranted on for a period of 
as high as 13 years. . . . 

‘*ln the tobacco region of the South . . . the planters sel¬ 
dom counted on a paying fertility lasting more than 3 or 4 
years.” ^ 

Land was abandoned on the eastern seaboard nearly as rap¬ 
idly as it could be cleared. Thomas Jefferson was concerned 
about this destracdon and wrote, “We can buy an acre of new 
land cheaper rhan we can manure an old one.” On April 5, 
1798, in order to save soil, George Washington “decided to 
give up the cultivation of com entirely and purchase his sup¬ 
ply from the outside.” 

Craven describes the c»untryside between Port Tobacco 
and Hoe’s Ferry, Maryland, in 1796, as seen by a traveler of 
that day. “The country is flat and sandy, wearing a most dreary 
aspect. Nothing is to be seen for miles tc^ether but extensive 
plains that have been worn out by the cnilture of tobaccc, 
overgrown with yellow sedge and interspersed with groves of 
pine and cedar trees ... in the midst of these plains are sev¬ 
eral good homes which shows that the country was once very 
different from what it is now. These houses . . . have been 
suffered to go to dec»y as the land around th^n has worn out 
and the people find it more to their advantage to remove to 
another part of the ccuntry and dear a piece of rich land than 
to attempt to reclaim these exhausted plains.” This, we should 
remember, was only twenty years after our revolution. 

In 1799, Albemarle County, Virginia, was called a seme 
of desolation that baffles description—farm after farm . . . 
worn out, washed and gullied, so that scarcely an acre could 
be found in a place fit for cultivation-” This was nearly two 

hundred years after John Rolfe discovered how to dry tobacco 
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and today, another hundred and fifty years later, much of this 
region is still fit only for low-grade, second-growth forest. 


Carrying Capaoty and War 

The shattering effects of this land destruction were visual¬ 
ized almost with clairv oyance by that extraordinary leader of 
the Confederacy, Edmund Ruffin. He, as is pointed out by 
Craven, “insisted that the proportional political and economic 
decline of the South was purely a matter of the exhaustion of 
the soils. Had the original productivity of the lands remained, 
southern population would have been held at home and the 
increase would have been equal to that in other parts of the 
nation. Southern representatives in Congress would have thus 
been large enough (sic) to have checked injurious legislation, 
such as tariffs, prohibition of slave extension, etc.; and the 
South would have continued to prosper and hold her own in 
national affairs. A declining ferity of soil had produced a 
declining population and its attendant ills.” WTiether or not 
R uffin overemphasized the power of this factor could be ar¬ 
gued at some length; that it was important can scarcely be 
denied. Considerable support is given Ruffin’s contention by 
the intelligence and effectiveness with which, in the years be¬ 
fore the Civil War, he set about reviving southern agriculture 
through fertilization and erosion control. His methods pro¬ 
duced a notable success in limited areas and might well have 
swept the South had the War Between the States not termi¬ 
nated them. With the bitter defeat of the Confederacy, Ruffin, 
one of its most constructive leaders, committed suicide. 

The march of destruction, which our ancestors undoubt¬ 
edly hailed as progress, was only the start of a macabre pro¬ 
cession that advanced across a continent. As man chopped, 
burned, drained, plowed, and shot his way westw'ard, he rolled 
up a nation-long windrow of environmental resistances that he 
is trying to reduce and to wish out of existence, while he still 
keeps the rolling process going! The procedure has certain 
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borlesque-stage aspects, like the troobles of the clown nHio 
involves himself in the stnp of carpet he is trying to remove; 
but what it is doing to the American people is far from fuimy. 

The total area now classified as forest land in the United 
States is approximately 630,000,000 acres. On this we have left 
the following: 


Mature forests 

Second growth, bearing saw timber 
Second growth, cordwood size 
Second growth, fair to good replacement 
Stripped, widi little or no replacement 


100,822,000 acres 
112,030,000 acres 
100,971,000 acres 
71,336,000 acres 
76,738,000 acres 


461,897,000 acres 


The situation is even blacker than the statistics show because 
the cutting of mature forests has been accompanied by dispro¬ 
portionate destruction of high-quality woods. In 1909 the total 
stand of saw timber in the United States was estimated at 2,826 
thousand milhon board feet. The reappraisal estimate of 1945 
was 1,601 thousand million—a drop of 44 per cent in thirty-rsix 
years.* Many mills are cutting ten-inch Ic^ as saw timber! At 
the present time, our mature forest resources consist principally 
of soft woods, and these reserves are mostly in the West. As the 
Joint Committee on Forestry points out, “The old growth for¬ 
ests represent the production of centuries. The second g^wih 
is the result of nature^s pressure to reclothe cutover or denuded 
land. Often these forests are composed of a transition species 
of an inferior quality or inadequately stocked, or in|nred by 
fire or abuses through prevailing cutting practices.” ^ 

The need for forest products is increasing—not decreaang. 
The 1946 saw-dmber requirement for the nation was estimated 
at 53,900 million board feet and the annual growth at onty 
35,300 million board feet, or a deficit of more than 50 per cent! 
The very freedom of our press is threatened by shrinking 
supplies of wood pulp. The great gap that has formed between 
what used to be one of the mc^ richly forested nations in the 
world and the United States of today ^ould be uncximfoitably 
• 118 • 







The Long Knives 


clear to millions of Americans now looking for a place to live. 
A major factor in the national housi^ shortage is the lack o 
lumber used in building and in additional wood products that 
go into construction at every step. And even as we supply our 
current needs we further mortgage our fumre. 

Over thousands of square miles of the United States, water¬ 
sheds have been deforested and overgrazed. Thousands of silted 
stock-ponds, power and drinking water reservoirs, and miles 
of muddy, flooding rivers show the effects of this devegetation. 
Our National Forests had as one of their prima^ purposes the 
protection of watersheds. The Act of 1897 said. No public 
forest reserve shall be established, except to improve and pro¬ 
tect the forest within the reserve, or for the purpose of securing 
favorable conditions of water flows, and to furnish a continuous 
supply of timber for the uses and necessities of the citizens of 
the United States.” Much of the land in National Forests con¬ 
sists of areas that had been cut over, largely ruined by com¬ 
mercial groups, and then turned back to the government. It is 
probable that only lo per cent of the timber-growing capacity 
of the United States is in public lands “because most of the land 
in public forests is poor land which private owners did not 
want.” * 

Our grasslands, from the juniper-dotted pastures of New 
England to the mesquite of the Southwest, have been badly 
hurt. Range lands cover nearly one billion acres, of which some 
65 per cent are privately owned. The western range lands, 
comprising nearly 800,000,000 acres, support almost 75 per 
cent of the nation’s sheep and more than 50 per cent of its 
cattle. Originally the grazing capacity of western lands was 
able to carry about 2 5,000,000 head but the vegetation has been 
so seriously damaged by overgrazing that by 193 5 the capacity 
had fallen by half. Since then, largely because of an increase 
in precipitation, the range has made a partial comeback, but 
as a res^t of rising prices during and after World War 11 , 
numbers of livestock have again become dangerously high. 

“Not quite 100 million acres, or less than one-seventh of the 
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western range area, are in satisfactory condition. No less than 
589 million acres are eroding—more or less seriously. Most spec¬ 
tacular among the maladjustments of rangeland uses has been 
the attempt to use more than 50 milhon acres for dry-land 
farming.” ® 

In 193 5 range managers calculated tbat more than fifty years 
would be needed to restore the range enough to carry even the 
17,300,000 head of stock then beii^ grazed—and probably an 

additionalfifty years to regain its original capacity of 25,000,000 

livestock units. Range livestock production was once almost 
wholly pastoral; in 1935* 35 per cent the feed for western 
livestock came from crop lands or irrigated pastures-a tripling 
in forty-five years! ® In Texas, the use of commercial feed in¬ 
creased about 400 per cent between 1906 and 1940. Hay acre¬ 
age has been sharply expanded since 1920 on some western 
range areas, and the average winter feeding pOTod has been 
extended as much as six weeks in some locahties.’^ These are 
expensive measures, which help to explain doUar-a-poimd st^ 
but they are unavoidable because of range deterioration The 
stockmen have not only pushed up environmental reastance 
on the grasslands; their destructive influence has ^ped east¬ 
ward as they draw on the eroding cornfields of Iowa and 


Illinois. , . , 

Overerazed range land is highly snsapoble to wind erosion, 

and the decrease or absence of vegetation increases the rate ot 
runoff. No Uttle part of the floods that rush down the Mi^im 
and Colorado rivets and their tnbutanes has its o^ m 
the excessive numbers of sheep and cattle abont^e hef 
We may weU say, with Sir Thomas More, ‘Your sheep that 
were wont to be so meek and tame and so small ^tet^ now as I 
hear say become so great devourets and » wild that 
and sw^ow the very men themselves. TTiey consume, destroy 

and devour whole fields, houses and cioes. 
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The Land Runs to the Sea 

The most obvious result of deforestation, overgrping, 
bad farming methods is soil erosion. American civilizarion, 
founded on nine inches of topsoil, has now lost one-third of this 
soil. Dr. Hugh H. Bennett, testifying before a Congressional 
committee in 1939 said, “In the short life of this country we 
have essentially destroyed 282,000,000 acres of land, crop and 
rangeland. Elrosion is destructively active on 775,000,000 addi' 
tional acres. About 100,000,000 acres of cropland, much of it 
representing the best cropland we have is finished in this 
country. We cannot restore it. 

“It takes nature from 300 to 1000 years or more to bring 
back a single inch of topsoil and we sometimes lose that much 
topsoil as the result of a single rain, if it is an especially heavy 
torrential of rain . . . 

“We have some land left that has not been used; but it is 
scattered. We have no large ^gregates of land to which we 
may turn. We are losing every day as the result of erosion the 
equivalent of two hundred forty-acre farms. Wq have lost that' 
much since we were here yesterday. It is gone, gone, for-- 
ever. . . . 

“The evil effects of erosion do not stop with the removal of' 
topsoil and the further gouging of the land by the gulleying 
process, but the products of such processes of land impoverish¬ 
ment and outright destruction travel on downslope to fill 
reservoirs, streams, channels, drain ditches, and irrigation 
ditches . . . In the southeastern parr of the United States thir-- 
teen costly, major reservoirs have been filled to the top of the 
dam with the products of erosion over an average period of less: 
than thirty years . . . Engineers have not found an economical 
method for cleaning a reservoir once it is filled with sand and 
mud.” The Sweetwater Reservoir in Califomiui lost 48 per cent 
of its storage capaci^ in less than seven years. Near Stillwater, 
Oklahoma, a flood-control reservoir covered a thousand acres 
in 1937, and in 1944 nearly three thousand acrus^silt had backed. 
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up the waters, and of course cut down the flood-control use¬ 
fulness by that amount. 

During the past hundred years the Potomac River has earned 
more thm Half a billion tons of soil past Washington, or about 
sevenn’-five tons of soil from each of the 7y40o,ooo acres that 
make up the drainage basin above Washington. Some of the 
land is in woods and some is so steep or stony diat it has never 
been cultivated. Accordii^ly, the actual per acre loss on the 
cultivated land is much greater than indicated.® 

Since early colonial days, erosion has removed from one- 
fourth to tlra-fourths of the best part of the crop-producing 
topsoil from more than five million acres of the complete Po¬ 
tomac River drainage basin. In addition, from three-fourths to 
all of the topsoil has been eroded from another 221,000 acres. 
SmaU wonder that the deep harbor into which came oceangoi^ 
ships from the seven seas has filled with silt and is now the ate 
of the Lincoln MemoriaL* 

It was estimated bv the Soil Conservation Service that ap- 
proximatelv 5,500,00;) tons of sediment would flow by Wasl^ 
ington in 1947. This, in spite of the fact that twenty soil 
conservation districts have been organized on the Potomac w 
tershed. These districts embrace almost 87 per cent of the 
basin’s land. With the help of Sod Conservation Scrvi« ^h- 
nidans, supervisors, and farmers, there have already ^ 
worked out almost 55,000 complete conservaoon farm 
plans, which provide for the acre-by-acre treatmrat^ almost 
I 000,000 acres. Yet five and a half milhon tons of eaiA a year 
gi) down the river. And this is merely one rather srorn. 
^ At the head of Chesapeake Bay, 85,000,000 cubic yards of 
sediment were deposited between 1846 and 1938; 

<kpth of over «. are* of 3. «™ks was r^c^ 

,■1 feer! At the ate of two Maryland ports, ” 

overseas trade, the mooring posts are more than two mfe ^ 

navigable water. In the seventeenth 

sailed op the creek to Piscataway. M^land; 

water at the creek's entrance is now aboot two feet. The deca- 
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dence of the countryside about Port Tobacco, reported by 
Craven’s traveler, also contributed to the silting and abandon¬ 
ment of many ports on Chesapeake Bay. Port Tobacco is, itself, 
now a mile from tidewater. 

Though during the past hundred years the federal govern¬ 
ment has spent about $17,000,000 digging out the port of 
Baltimore, the depth of water under its Hanover Street Bridge 
fell from seventeen feet to six inches by 1924.^® 


Cryptic Costs 

The effect of this siltation on business, shipping, fishing, 
oyster culture, etc., has of course been extremely costly; yet it 
is unquestionably only a minute fraction of the hidden expenses 
paid by the American people for the unproductive luxury of 
unsound land use. It is possible that in our national history more 
billions of dollars have been spent in an effort to compensate 
for the abuse of resources than have gone into all our battle 
budgets, including those of World War II. Adjustment to land 
abuse accounts for a large share of the cost of our agricultural 
colleges. Agricultural Experiment Stations, Agricultural Ex¬ 
tension Service, Soil Conservation Service, Forest Service, Fish 
and Wildlife Service, Geological Survey, State Conservation 
Commissions, and Army Engineers. Land abuse has inflated our 
taxes to pay for flood relief, for dredging of rivers and harbors, 
and for building of levees and flood-control dams. Repair of 
railroads and canals, loss of hydroelectric power, damage by 
insects and rodents, augmented fertilizer needs, and the results 
of bad and inadequate food, poor education, etc., all add some¬ 
thing—often a very considerable something—to the expense of 
American living. We do not see these concealed costs; careful 
and prolonged research would be required to gain even an 
approximate understanding of them. Yet if the burden they 
impose on tax rates and the cost of food, clothing, and services 
were suddenly to be lifted, we should unquestionably feel a 
significant improvement in our living standard. 
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Through the nation-wide program of soil conservation, mnch 
has been accomplished in controlling erosion and conserving 
soil, but in the thirteen years in which the Soil Conservadon 
Service has existed only about lo per cent of the job of applying 
conser\'adon measures has been accomplishecL This is scarcely 
enough progress to justify a sense of security. And the E^hdedi 
Congress cut the appropriadons of the service! 

In July, 1947, during the Missouri floods, it was estimated 
that more than 115,cx>o,ooo tons of the topsoil that has made the 
state of Iowa one of die greatest agricniltural regions in the 
world had been carried off by the rain. At least a pordon of 
the topsoil from per cent of total cropland has been 

washed away. Federal soil <x>nservadon workers estimated that 
the 115,000,000 tons came from about 6,000,000 acres of ricdi 
loam that had been planted, or prepared to be planted, either to 
<x>m or to soybeam; these row-tilled crops, as pointed out 
earlier, may increase the erosion hazard more dian a hundred 
times above that on forest and grassland. The Washington Post 
headlined its story, “Iowa Paying in Soil for Nourishing 
World,” as though this were news and as though Iowa had not 
been doii^ it for decades. 

It was estimated that 1947 erosion loss for Iowa alone was 
$i34,<xx),ooo. This is, of course, a fallacious concept, ancc 
the soil of the nadon is literally above price. To place a real 
estate dealer's evaluadon upon it is a pardcularly dangerous 
form of semanric confusion. It is idendficadon of the symbol 

and reality, uith a vengeance- ^ ^ 

And to think of “soU erosion” simply ^ “soU erosion is 
dangerously elcmentalisric. Not only is soil washing into the 
scas'^but, as'Jay Darling points out, bread and pork chops and 
potatoes. The Gulf of Mexico, off the mouth of the Mississippi 
is stained wth the substance from which our children bi^d 
bone and muscle and blood. Those tawny waves are drowning 

the future of America- . 

Not only soil erosion, but loss in fertility is a problem. Virgin 
soils in Ohio, with unimproved seeds and no insect control. 
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yielded a hundred bushels of com per acre, and sixty bushels 
of wheat- Crops now average forty-two bushels of com and 
twenty of wheat- And even this yield per acre in one of the 
most advanced agricultural states in the Union, where there is 
greatly increased knowledge of disease and pest control, fer¬ 
tilizers and plant breeding, is being maintained with difficulty 
and at great expense." Here is a measure of the degree to which 
we Americans have raised our land’s environmental resistance. 

Resource losses do not add up to the simple facts of destmc- 
tion of timber, grasses, soils, and wildlife, but to an extremely 
complicated increase in the total environmental resistance that 
every year lowers the carrying capacity of the American na¬ 
tion’s land- WTiat has probably never been adequately assayed 
is the lowered living standard as mirrored in health and edu¬ 
cation. In terms of democracy and social values, the South, 
with its high crime and illiteracy rate, its Ku Klux Klan, its 
intolerance and its lynchings, is certainly one of the most de¬ 
pressed regions of the country. How much of this can be 
attributed to the attempts of human beings to eke out a li\'ing 
on exhausted land no one can say, but the influence must be 
considerable. 

Canada, too, has an erosion problem that, augmented by the 
pressure of world demands for food, has injured her land far 
more than would the needs of her own happily small popula¬ 
tion. There was heavy drifting of soils in Saskatchewan in 
1887, which apparently began soon after the prairie lands were 
plowed and planted with grain. Control has been successful 
but so sporadic that the total effect has been slight. In 1934 
some 8,500,000 acres of cropped land were affected by drought 
and blowing, and the yield averaged less than five bushels per 
acre. Water erosion, though less severe than in the United 
States, has been reported from both eastern and Pacific prov¬ 
inces; it is relatively more dangerous than farther south, because 
of Canada’s limited areas of good land.^ 

The floods of our Middle West and the almost hysterical 
demands for flood control through engineering methods are 
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a by-product of misuse of the land. People who have settled on 
the flood plains of the Missouri, Missisappi, and their tribu¬ 
taries, and then wail that the rest of the country must bail than 
out, remind one of the man who jumped off the Empire State 
Building—and changed his mind. The land on which they have 
built and the fields they till have obviously been deposited by 
past floods. Simply because human beings occupy the flood 
plain is no reason why there should not be further floods. 

“Eo reduce temporary floods by building a series of dams 
that w'ould permanently submerge some of the richest land in 
the world-the project of the U.S. Army Engineers-would 
seem to compound the foolishness. Yet an inquiry addressed 
to the Army Engineers on July 7, 1947^ brought forth the 
information that they had no idea how many acres their reser¬ 
voirs w'ould cover. How much good land would be forever 
removed from use by the American people under a JV^uii 
Valley Authority has never been calculated. Unless this is done, 
and anv MVA development adjusted to this factor, the MVA 
plan niav weU be a national liability. We no longer can afford 
to waste fertile fields beneath hydroelectric reservoirs. Nor 
can we afford to sacrifice many of them to protect downstr^ 
urban areas against floods. We do not hirve er^gh good land 
to meet curr^t needs, as recent evenis-includmg high pne^ 
have clearlv shoum. We are far from endii^ Ae e^on lo® 
of the good land we have left; and both world and domestic 


drains on it are mcreasing. . 

The concept of resource management on the basis of water- 
sheds is one of the most promisiiig and soondest 
rimes But. Uke many human activities, it is p^ed by 
totelian identification Cnless 
every watershed is unique, the VaUey 

Ld to dewructive and costly mistakes. The Missoun Vall^ B 
mot the Tennessee Valley; even were the TV'^A an unqualified 
~;^Tt Xuld be pmfoundly modifi^ 
ferted to other regions. Mistakes made m the Tennessee VaUey, 
sneh as flooding productive land and neglectu^ the waterdied. 
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might be far graver elsewhere; the 'V 

^derable elteot. a repon of light, epremely eroible sods 

that are extensively' and intensively culnvated. 

An especial danger is that the engineers wiU be turned lo^ 
before adequate studies have been made. Some of our forem 
scientists gave a brilliant exposition, in MVA hea^gs, o e 
complexiiT of the problem of sound land-^ developm^t, 
and ^ecially of irrigation, in the Missouri V alley; this t^- 
monv made it clear that there are vast gaps in our understanding 
of the region. Satisfactory studies cannot be made m^ermght, 
and to locate dams ■v^.'ithout them as the L- .S. Army 
and Bureau of Reclamation have been doing—seems like ure- 


sponsible abuse of both the land and the taxpayer. 

The hundreds of miUions of dollars that we are asked to 
siiend to prevent destruction of cities and avert loss of life are 
an enormous burden on the taxpay^er. At a time when our school 
system threatens to break down because we cannot pay teach¬ 
ers a decent wage, or suppiort hospitals to care for the sick, 
we are urged to spend billions on people too stupid to stay off 
flood plains, and on damming rivers that have got out of hand 
largely because of destruction of forests and grasslands. The 
Olaes who flocked into California in 1936 and 1937 were prod¬ 


ucts of ignorance and abuse of nature’s laws and resources. A 
period of favorable rainfall has brought many of these people 
back to the danger zone; it is certain that within a few' years 
drifts of topsoil will once more be overw'helming farmhouses— 
and the Okies will be on the move again. People w ho overgraze 
and deforest watersheds and plant themselves in the path of the 
floods are as much of a national liability as the Okies. So, one is 
tempted to say, are w'estem senators who, while they advocate 
enormously expensive Valley Authorities, continue to foster 
overgrazing and erosion of valley watersheds by voting for 
sheepmen’s subsidies! 

A resource that should worry a good many Americans, but 
does so very httle, is our underground waters. Throughout 
much of the United States the water table is falling. About 
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Baltimore, presumably as a correlative of the eroaon and silta- 
tion just described, it has dropped 146 feet in thirty-two yeats.^ 
In other words, a well must be dug 146 feet deeper in 1948 
than would have been necessary in 1916. This, of course, in¬ 
creases the cost of making water available, and brings nearer 
the rime when there will not be a large enough supply for the 
citv’s requirements. Baltimore, in a situation like that of 
Mexico City, without water for fire protection and for in¬ 
dustrial and sanitary needs would be a dismal spectacle that 
might teach the rest of the country a needed lesson in ele¬ 
mentary biophysics. 

One of the most asinine wastes in history was in California’s 
Santa Qara Valley. A couple of years after this came under the 
“progressive” administration of the North Americans, the val¬ 
ley’s artesian resources were discovered and tapped for uriga- 
tion. By 1910 there were a thousand flowing wells; in the 1890’s 
pumped wells were sunk above the artesian belt. 

Replenishment of the underground supply is largely de¬ 
pendent on storm-fed streams rising in adjacent mountains; 
nothing was done to foster this supply and as late as 1932, when 
hydrologists and engineers had been protestii^ for decades, 71 
per cent of the runoff water was wasted in San Francisco Bay. 

After 1915 the situation became serious. Still nothi^ was 
done to increase the supply. On the contrary, pimping ex¬ 
panded rapidly. It jump^ from 25,000 acre-feet in 1915 to 
134,000 in 193 3. The water table feU about five feet a year until 
1933—when it dropped twenty-one feet! 

As the water level fell, arteaan wells stopped flowing; Ae 
last one was closed in 1930. In 1934 the average pumping lift 
was 165 feet, and irrigation had become both precarious and 

costly. • ir 1 

With the supporting water gone, the vaUey floor itself sink 

five feet in twenty years. Costly damage, totaling millions, 
was inflicted on buildings, pipelines, orchards, and streec; set¬ 
tling permanently reduced underground storage capacity by 
500,000 acre-feet. 
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Through all this, the Californians could not see what was 
happening. In 1922 a $4,000,000 conservation pl^ was voted 
down 7 to I; yet in twenty ensuing years, valley farmers spent 
over $ 16,000,000 for new wells, more powerful pumping equip¬ 
ment, etc. They undoubtedly prayed, too. When salt wate^ 
seeping in from San Francisco Bay, began to come through 
their pumps in 1934, they started to do something about it-to 
get r ain water back into the ground.*^ 

Between Baltimore and Santa Qara Valley this story has 
been repeated with variations hundreds of times. The situation 
is worst in the arid and semiarid West; but it is also bad, and 
growing worse, in many parts of the humid Fast, where the 
large supply of potentially available water is oflFset by destruc¬ 
tion of v^etation and by excessive use for municipal and in¬ 
dustrial purposes. In Ohio the water table has been falling “at 
an alarming rate.” In numerous counties farmers must buy and 
haul voater at great expense—which is, of course, passed on to 
the consumer.^® Man, through stupidity, raises the environ¬ 
mental resistance; he may, with afterthought, get back part of 
his water, but we all pay for it in increased prices of Santa 
Clar a fmits and vegetables. 

The Beasts of the Field 

A national resource which, to quote Jay Darling’s famous 
phrase, we treat like the bow-l^ged girl at die picnic, is our 
wildlife and its habitat. We nearly always place wildlife last 
in listing our natural wealth, and our iustifications of its de¬ 
fense often seon like apologies. There are a number of reasons 
for this. One is our national propensity, which has caused even 
the money-minded French and Latin Americans to stigmatize 
us as moneygrubbers, to use the dollar sign as one of our prin¬ 
cipal standards of measurement. How can one assign a cash 
vdne to the heart’s lift at the dash of a scarlet tanager, the 
outpoured song of the solitaire, the towerii^ of white ibises 
ov^ the Everglades, or even the homely chattering of the 
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dooiyard wxen? What of die blue sweep of crow’s-foot violets 
across the prairie, the indescribable scarlet of the cardinal 
flower, the dainty perfecrion of Dutchman’s-breeches and 
moccasin flower, the spring tocrin of the humble skunk cab¬ 
bage? The whisde of greenwings over the rules, the pitch of 
canvasback as they come to stool? Can any Old World arclu- 
tecture equal the living arches of our southern swamps, where 
prothonotary warblers dart like living jewels? Could the sew¬ 
age-choked canals of Venice be anything but an anticlimax to 
one who had paddled quiedy through nature’s canals in the 
Delta Marshes? We do not value Chartres or the Louvre for 
what diey might bring at auction, nor should we try to ring 
up the value of our wildlife on the cash register. 

We are also a practical people and prone to demand that if 
a thing does not have a cash value it should at least be “good” 
for something. How many times have people asked me what a 
wildflower or salamander or bird is good for. Vifliat is a sunset 
good for? Or the salt tang of wind off the sea? Or the deep 
velvet of hoarfrost on a weeping willow? Or the ringi ng of 
tiny bells beneath the ice of a January brook? The quiet of a 
remote forest, when even the insects are still? Is it not suffident 
good that they delight man’s eye, and nose and ear, qmet his 
spirit, and stretch his mind? 

A love of the outdoors and its creatures has been an impor¬ 
tant part of our heritage from the time when Catesby made the 
first paintings of American wildlife, down to 1947, when over 
twenty-five million people visited our National Parks. Thoreau, 
Emerson, Whitman, MelviUe, Cooper, Jeffers, Beebe, and a 
host of other writers have been profoundly influenced by our 
forests, our birds, our surrounding seas. Painters from Audubon 
to Benson, Rungius, and Jaques have sought the l^uty of our 
wildlife. A consciousness of nature has influenced our cutaue 
more than that of any other people except, posribly, Ae Bm- 
ish. Today, as we are caught in the grinding mesh of amecha- 
nized civilization and the monotony of unrewarding tarics, we 
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need as never before to turn to the healing hills and forests, 
with their rich company of plants and animals. 

Yet we have neglected and abused and destroyed that com¬ 
pany. The last of the innumerable hosts of passenger pigeons 
died in a cage in 1914- The heath hen has not been seen since 
1932. The Eskimo curlew that heaped the wagons of market 
gunners was last taken in Argentina during its wanter migra¬ 
tion in 1924. The eastern puma, which controlled deer popu¬ 
lations as an escapement keeps a watch from running away, was 
destroyed over ^ty years ago. The grizzly bear, leading char¬ 
acter in much of our folklore, survives in pathetic and pre¬ 
carious remnants. The magnificent bighorn sheep clings on in 
only a few isolated outposts. 

'ITie list of species whose existence hangs by a thread is a 
long one; it includes the glacier bear, fisher, marten, w'olverine, 
kit fox, timber wolf, Florida cougar, several seals, key deer, 
woodland caribou, Florida manatee, several whales, great white 
heron, trumpeter swan, California condor, the magnificent 
whooping crane, and the ivory-billed woodpecker—largest and 
most spectacular of its family in North America.^® \\liether 
our wild ducks can survive the hammering they get from two 
million hunters is far from certain. 

During thousands of years, nature evoh^ed a reproduction 
rate, among these birds and mammals, that would provide 
enough replacements to ensure perpetuation of the species, 
despite normal, natural losses that evolved along with the ani¬ 
mals. These included predation, disease, parasitism, the hazards 
of weather and migration. .Most of these checks are still effec¬ 
tive. But to them man has added his own destruction of the 
animals—and vast desolation of the swamps, forests, rivers, and 
fields that are the only places in which these creatures can live. 
Small wonder their survival depends on eternal human vigilance 
in their behalf! 

That we have not lost more of them we may attribute to the 
size and richness of our country, and—compared to the Old 
World-the relatively low human pressures on the environ- 
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ment. Bat now, with the stockmen seeldng the oitimate blade 
of grass, the sawyer the last great tree, and the engineer ates 
for enormous reservoirs, protection for our wildlife reqniies 
constantly increasing thought and effort. 

Because we have not lost more of them, because we sriU are 
possessed of a considerable wealth of wildlife, many of us have 
remained unconcerned. This is a good deal like the attitude of 
the «annal1 boy who didn’t want to earn a quarter because he had 
a quarter. Or, on a higher plane, like melting down Cellim 
vessels with the justification that those of Leonardo remained. 

Indeed, the vandalism that wipes out the last whooping crane, 
the last ivory-bill, seems far worse. Vessels are dead things, 
CQHtxived by rnan in a few weeks or months. The condor that 
rides the winds over the California hills, the curlew that spanned 
two continents with its crying, were millions of years in the 
making. The very forces that shaped the earth molded their 
form, determined their destiny. Through thousands and tens of 
thousands of generations, the wind and the cold, the march 
of the seasons, the changes on the land, the failure and success of 
plants, and the craftiness of enemies hammered at the malleable 
OTbstance of these creatures. Endless sorting, endlep discard- 
mg, endless change brought them to ultimate perfection for the 
^rld in which they live. Can man, like some blunde^ sor¬ 
cerer’s apprentice, afford to smash the crucible in which ^y 
have been refined, reduce them to a mere memory, a bun J of 
stuffed feathers in a museum? Not, it seems to me, without 


pitifully impoverishing himself! 

Fortiinately, for those who are unimpressed by any value not 
backed up by a gold reserve, it is possible to show that the worth 
of our birds and mammals and reptiles and even many insects 
can be measured in terms of cash-on-the-barrelheaA ^ game 
birds, mammals, and fishes support a two-billion^oll^ yw 
industry-hunting, fishing, and associated 
beareis are worth probably a quarter as much. The t^ue 
wild creatures in maintaining a balanced, healthy ecology m 
which man can thrive is unqueslionably far greater than any 
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figure dmt been as%ned to their direct 

^incalculably to the h«lth-psychosoinanc health-^f ^ 
who turn to them for outdoor enjoyment, with or without gun 
and rod. The basic training their pursmt gave our young men 
contributed significantly to the speed with which we were ^ 
to turn a group of nonmilitaristic citizens mto a superb cor^ 
of jungle fighters. The appreciation and defense of our wildlife 
need^o apology. But they do require a consent renewing; we 
must keep on reminding ourselves that this treasure is un¬ 
equaled, and that only positive actions can preserve it for our 

enjoyment. , 

This brief survey of our renewable resources brings mto 

sharp focus a cherished part of our national life: free enter¬ 
prise. We have heard it discussed with increasing frequency 
over the past decade and a half. Its elementalistic-minded cham¬ 
pions cry, over and over again, ‘Tree enterprise has made our 
country what it is!” 

To this an ecologist might sardonically assent, “Exacdy.” 
For free enterprise most bear a large share of the responsibility 
for devastated forests, vanishing wildlife, crippled rang^ a 
gullied continent, and roaring flood crests. Free enterprise- 
divorced from biophysical understanding and social respon¬ 
sibility. 

Those who would preserve what is left of free enterprise 
should sit down by Aemselves and thoroughly ponder the 
answers to two questions: Could free enterprise have made 
this country powerful and prosperous and democratically free 
if it had not been endowed wiA perhaps the world’s greatest 
store of natural treasure? And can enterprise remain even par¬ 
tially free if we continue to waste our birthright like a sailor 
on a bender? 

Abuse of the ranges resulted in the Taylor Grazing Act, a 
Tniniin rtTn scientific control over the stockmen. They have 
sandbagged it by political manipulation. Unless they adjust 
cropping of the grasses to their reproductive ability—and there 
is no present indication the stockmen will do this—the nation 

• 133 • 




OF BUSHELS 


U. S. EXPORTS OF WHEAT 
and Wheat Flour 1790-1929 

TEN YEAR MOVING AVERAGE 







U. S. EXPORTS OF COTTON 
1789-1932 

TEN YEAR MOVING AVERAGE 




---— ] - 1 

Total exports during period 

455.653,506 bates 

1. 




A J 





Road to Survival 


must in self-defense adopt control measures at once more sweep¬ 
ing and more stringent—an SEC of the ranges. The U.S. Forest 
Service is courageously advocating a system of controlled 
lumbering. Sustained-yield forestry by private owners would 
certainly be desirable. If, however, this caimot be achieved 
(and there is no present evidence it can), most Americans 
would prefer a control of cutting to outright government 
ownership of all forest lands. If free enterprise disappears from 
the ranges and the forests, those who abused ithave no 
one to blame but themselves. 

The police state is abhorrent to most men who have known 
freedom; there are very few of us who would not die fighting 
for the latter rather than accept the former. And, if one may 
reconstruct the crime by the scraps of evidence comii^ out of 
Russia, the police state has not yet found the way to sound land 
use. Neither has the near socialistic but free Commonwealth 
of Australia. We, however, have been reasonably successful 
with state-managed projects like the post offi^, waterfowl 
hunting, the Forest Service, and grazing districts; it is im¬ 
probable that, in the face of need, we shall refrain from ex¬ 
tending this management. We are avoiding such a move to p^ 
tect our soU, by the democratic device of SoU ^nservanon 
Districts These, however, their efficacy unproved, are soU on 
trial; and they are not hampered by the power con^t^on 
found among stock- and lumbermen. Meml^rs of Soil^n- 
servation Districts deliberately place limitations upon them¬ 
selves- thus, they maintain an enterprise of free choice by 
democratic means. How long other exploiters of our resoi^ 
will be able to retain comparable freedom would «em to be a 
matter of their owm decision. Unl^ I am badly mistaken, they 
will not have loi^ to make up their minds. 


The Roah Back 

We have begun to heal our land-but we have not drae 
nearly enough^Cr Forest Service, Fish and Wildlife Service, 

• 1^6 • 




The Long Knives 


National Park Service, and Soil Conservation Service are ad¬ 
mirable but inadequate. Universities and land-grant colleges 
have carried out much of the research that has been the basis 
of improvement of land use, but they never have had sufficient 
funds or personnel. Some State Conservaaon Commissions 
have made important contributions, but many of them are 
staffed with political hacks, timeservers, and incompetents. 
Citizens’ organizations such as the Izaak Walton League, Na¬ 
tional Parks Association, Emergency Conservation Committee, 
National Audubon Society, Wildlife Management Institute, 
and National Wildlife Federation have done constnictive work, 
but both their funds and their memberships are pitifully limited, 
in a nation of 145,000,000 where at least one-third to one-half 
seek outdoor recreation. Most of these groups of people, gov¬ 
ernmental and nongovernmental, are hampered by an insuffi¬ 
ciently critical evaluation of their own work. 

According to Carl W. Shoemaker of the National Wildlife 
Federation, total expenditures for conservation research, edu¬ 
cation, and operations in the United States in 1945 ^P" 

proximately $1,000,000,000. This, in a nation with an annual 
income approaching $200,000,000,000! Our wealth and our 
survival depend on our natural resources and the land; yet in 
preserving and restoring them we spent only about Yz of i per 
cent of our national income. We spend tens of billions on our 
Army, Navy, and Air Force to protect our national boundaries 
against a possible attack. Yet we are willing to invest only a 
small fraction of this amount in protecting ourselves against the 
multiplicity of attacks novo going on, within our borders, on 
the very means of national survival. 

The stupidity of such parsimony is even more obvious when 
we recognize that sound land management actually augments 
our national income. When the range is in good condition, 
more meat per acre can be produced by less animals. A Texas 
rancher, when he began management of his land in 1937, pro¬ 
duced 21,000 pouncL of wool, an average of 8.6 per sheep; 
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69.000 pounds of lamb; and 39,000 pounds of calves. “This 
looked so eas\-,” he reported to the Soil Conservation Service, 
“that I decided to increase my wool clip to 25,000 pounds by 
raising the number of sheep. 

“This worked fine for several years. In 1939 I added goats 
and bv 1942 had ninet\’ animals on ever)'' section. This was 
the year I noticed a big change—I sheared only 16,000 pounds 
of wool, an average of 6.7 per sheep, and produced only 36,000 
pounds of lamb—an average of 5 ^ pounds. It was then 1 de¬ 
cided a ranch has a limit to its production. 

“I have cut my units about one-fourth and have my sheep 
shearing 8.5 pounds, the lambs weighing 61 pounds, and the 
calves 4^60. Mv calf and lamb crops are higher, I buy feed only 
for bucks and bulls, and my death loss and breeding cost are 
less. Before 1946 1 used about fift)^ tons of feed; this year it was 
only ten tons.” 

It has been stated that “if all the com and soybeans planted 
in Iowa in 1944 had been planted on the contour, then the 
farmers in the state would have had $37,000,000 more money 
to spend in 1945 than they actually did have.” The estimate 
was based on minimum expected increases, in bushels per acre, 
of nvo and a half bushels for beans and five bushels for com.'® 
That year, it should be remembered, had favorable weather; 
prices' were relatively low; there were neither floods nor 
droughts of serious proportions; had there been, the potential 
return to the farmers, per bushel, would have been even greater. 


A Human Resource 

One resource, the value of which has never been adequately 
appreciated, is the men and women engaged in conservaoon 
activities in federal service, universities and coUeges, and m 
some of the state governments and pnvate orgai^nom. 
Through the vears I have known scores of them. Tneir “irem 
gence and dedication to their work are one of our 
national assets. A high proportion of them are shamef y 
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derpaid, in terms of what their intelligence and personality 

could earn in the business world. 

Two of them, Gifford Pinchot and Hugh H. Bennett, have 
probably done more for their country than any e^ept our 
greatest presidents. Pinchot, with the support of Theodore 
Roosevelt, fought and won the first major conservation a ^ 
in behalf of our forests. He was responsible for the establish¬ 
ment of the U.S. Forest Service and, probably more than any 
other man, made conservation a familiar word in our vocabu¬ 
lary. Hugh Bennett campaigned nearly twenty years in de¬ 
fense of the soil before he received an adequate hearing. A 
combination of scientist, administrator, and evangelical 
preacher, he held virtual revival meetings in behalf of the land 
from one end of the country to the other. Under his leader¬ 
ship, the U.S. SoU Conservation Service was built; it is recog¬ 
nized throughout the world as the finest organization of its 
kind. In some parts of the coimtry it has been incredibly suc¬ 
cessful; indeed, when one considers what it has achieved in 
thirteen years, its record stands as one of our proudest national 
accomplishments. The people of America, a thousand years 
from now—provided they have not been wiped out through 
wars or other catastrophes—will continue to enjoy the benefits 
that came into being through the great faith, selflessness, and 
ability of these two men and their fellow workers. 

Despite the impressive conservation record of the United 
States, we are still losing ground, figuratively as well as literally. 
We continue to go into our land capital; and demands—both 
national and international—on our land and associated resources 
are steadily increasing. At a time when we are faced with the 
greatest shortage of timber in our history, industry is develop¬ 
ing a multiplicity of new uses for wood. Some of this increased 
demand will be taken care of by more efficient use of wood 
waste but, despite this, the trend is steadily toward greater re¬ 
duction of our forest reserves. Incredible though it seems, 
there are still in the United States 136,000,000 acres of forest 
land without organized fire protection! One of the worst forest 
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fires in history occurred in Alaska in 1947, where Congress had 
crippled the Interior Department fire fighters by an appropria:- 
tioncut. 

The world demands for food, and correlated high prices, 
have sent our agriculture sprawling back into that ecological 
half-world where all is well—if it rains. It is estimated that 
twelve milli on acres that should not be cmltivamd have once 
again been placed under the plow, and government officials 
state that the only thing that saved us from a reappearance of 
the Dust Bowl in 1947 was unusually heavy precnpitadon. 

With world populations as well as our own climbing, there 
is no likelihood of a decreased need for food for many decades 
to come; food—which means our land—has become a major 
political weapon in a world stm^le. Higher living standaids 
among low-income groups during the war have increased the 
narinnal appetite for meat, which can be supplied at home onty^ 
through overstocking—and destruction—of our ranges. Argen¬ 
tine mutton, superior to most of the meat produc:ed in the 
United States, could be imported, but the sheep raisers will not 
permit it. 

Cultivation of unsuitable land, bad agricultural metfao^ 
deforestation, and overgrazing played their usual prt in in¬ 
creasing the rate of runoff and ctjntributed to the serious floods 
of the sprii^ of 1947; the cycle goes round and round, and 
cx>mes out in the Gulf of Mexic». Enormous hurdles most 
cleared if our nation is to be placed on a sustained-peld basis. 
Ever higher bars are added by the need to alleviate distress and 
thus Himin«h politic:al tenaons in the rest of the world. 


The iNADEQUAcnr of Concsress 

One of the loftiest hurdles to be cleared is the Congre^ fe 
shortcomings merely mirror some of the shortcM>mings ® 
way of life. The Congress represents the people, and k of ^ 
people. It almost certainly possesses a higher average o^tellir 

^nce and education than die electorate as a whole. With taic 
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exceptions, it is composed of sincere, honest men who woA 
extremely hard at one of the most important jobs in the world. 

But this, unfortunately, is not enough in an overpopulated 
world whose complexity is almost beyond human underetand- 
ing; most members of Congress are unaware of man s impact 
on his environment and its impact on him. The Aristotelian 
cast of our education tends to exaggerate emphasis on the 
things they know best. The great majority of them are unac¬ 
quainted with the ecological field, or even methods of scientific 
research. Many of them pride themselves on being ‘ practical 
men, ignorant of the definition of a practical man as “one who 
follows the theories of forty years ago.” They have not brought 
to their evaluation of land-use research the understanding of 
our eminently practical industrial leaders, who spend hundreds 
of millions of dollars on scientific investigations, many of which 
cannot have immediate “practical” applications. Few congress¬ 
men have any comprehension of the necessity of understanding 
climates, soils, plant successions, plant and animal competition, 
plant and animal numbers, limiting factors, and the host of 
complex interrelationship>s. Our lawmakers are trained for the 
most part as lawyers, and know as little of biophysical law as 
the average biologist does of corporation law. Because of lack 
of appreciation of the problems of people who work on the 
land, they are intolerant of these problems; they have still not 
learned that we need to know what we are doing. They are 
often suspicious of government advisers—unfortunately, at 
times, with some justification—and they have not provided 
themselves competent advisers outside of government bureaus. 
By and large, their methods of evaluating scientific work done 
by the government they control have advanced little, if any, in 
a hundred years. 

They spend hundreds of millions of dollars and influence 
miUions of lives in fields of which they are profoundly igno¬ 
rant. A comparable situation would exist in having five hun¬ 
dred members of the American Association for the Advance¬ 
ment of Science reorganize the country’s tax structure, or in 
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appointing an eminent pomologist to the Supreme Court. 
Scientists will dedicate twenty or xhiity years to learning 
about a subject and finding out what needs to be done—and 
then they must take orders from Congress as to what they may 
do. Management of our country’s resources is not likely to be 
put on a sustained-ydeld basis until Congress learns that there 
is a great deal about which it is ignorant, and gets competent, 
objective ad^dsers. 

Congress must learn that, in the long run, it is more economi¬ 
cal to lose a hundred million dollars a year on land-use research 
than to save a hundred rmllion dollars at the expense of our land 
and resources. Most members of Congress seem not to realize 
that a research project that fails is often as valuable as, and at 
times more valuable than, one that succeeds; we need to know 
\^'hat we cannot do, as well as what we can. The Congress, in 
respect to research, has too often been like an oil company 
executive who insists that all drilling must brin? in wells. 

As a result, government research has long been hobbled. 
Scientific investigations can rarely be brought to successful 
conclusion within one y^ear, y^et budgetary limitations reduce 
the planning of long-range research to the level of mere hope¬ 
fulness. The results of much costly research lie buried in bureau 
files because funds are not available for publication. The his¬ 
tory of government is littered wdth the wTecks of other poten¬ 
tially valuable scientific investigations that had to be abandoned 
because Congress would not continue to finance them. 


Country of the Bldsd 

Again, the damage this does results from our elementalisac, 
Aristotelian heritage. W c think in compartments and, finding 
limited solutions that ignore the major part of highly’^ compli¬ 
cated problems, we assume we have “all” the knowledge we 
need. If "s^'e are religious, we pray when we should be building 
dams and setting up birth-control climes. If we are liberals, 
our creed begins, “I believe in God and economic reform.” If 
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we belong to the Union League, we are conv^ced that the 
world will be saved by cutting loow all controls 
that protect our own dividends. If we are ^ 

have faith that the police state wiU coerce us ^ into nghteoi^ 
ness. It is rare, indeed, that our education has shown us the 
dynamic, ever-changing relationships betwem the acnons o 
man and his tot2il environment. Neither the Congress nor e 
electorate understands this. 

Even our topflight scientists display unhappy ignorance m 
these matters. A president of the American Association for the 
Advancement of Science recently pleaded for commera^ ex¬ 
ploitation of the brush and second-gro%vth foresc of New 
England hillsides, apparently with a total unconsciousness of 
their role in bringing back timber, controlling erosion, pro¬ 
tecting wildlife, and stabilizing the hydrologic cycle. Discus¬ 
sions of a National Science Foundation, beginnmg 
"‘Bush Plan,” have emphasized medical, industrial, and m^tary 
research and almost totally neglected the relationship of biology 
and physics to the land—a field in which we are appallingly 
retarded. Many “natural scientists” oppose including “social 
scientists” under the National Science Foundation, despite the 
fact that we must depend on the social scientists to have rea¬ 
sonable use made of the fruits of natural science. Until a realiza¬ 
tion of the relationship between man and his environment has 
become part of our education and a principal basis of its orienta¬ 
tion, a long-range improvement of land use is improbable. We 
must understand this relationship, sense it so deeply that it colors 
our feeling about children, country, laws, survival, foreign 
relations, and nearly every other thought and emotion wx 
have. We need a revolution, in Kropotkin’s sense of a profound 
change of fundamental ideas. 

Meanwhile, in large part because we have only begun to 
comprehend our relationship to the land, we are undermined 
by an ecological Fifth Colunm that is selling out our country 
whenever and wherever it can find a buyer. It is composed of 
pressure groups—lumbermen operating both in the United 
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States and abroad, farmers, stock raisers. Chambers of Com¬ 
merce. labor unions, etc. Xot all of these pressure groups are 
bad. bv anv means, but enough of them have tripped the pr< tccs' 
of sound resource management often enough t** represent a 
national danger. An egregious example is the clccrnc power 
monopolv that has fought, by fair means and foul, the ordcrlv 
development of our watersheds. T'/.'c zooA oi f'c ifhiivtduj., 
a?id even of groupSs must often be s.ieritjeed ior r^re 
q^ood. Until \\ e understand this and accept it as a l»a'«is i>t rc- 
source-manafiement policy, we are not likely to progress far 
toward a harmonious relationship with the land. 

One of the major obstacles in the way of a rational fore<rrv 
profTtant is our landownership pattern. Ninety per cent of the 
timber-tjrowins capacity of the nited States is on pruate 
lands, held by four or five million private owners. M.my of 
these have tracts so small that they cannot afford to maintain 
a sustained-yield program. Timber ownership is often in iso¬ 
lated. inaccessible blocks, and surrounded or obstructed by 
lands of the bisf operators. Also, the owners of small tracts 
usually lack the" technical knowledge requisite to sound min- 

asfement. • j • 

" \\ hatever the answer, sustained yield must be achieved, in 

the national interest. Some European countries have found a 
solution in public ownership, as in our system of nanonal and 
state forests, and by controlled cutting that requires official 
permission before a tree may be felled. This last system x^ould 
be. to put it mildly, odious to many American timber oaaTiers. 
whose ideas have’survived from the days when we thought 
we had no timber problem. A compromise benveen tore^ 
control and the free-ownership system was proposed in a bill 
introduced into the -9th Congress, which would have extended 
to private timber owners benefits comparable to those paid to 
farmers. In other words, the tax-payer would have been saddle 
xffith an additional load to bolster up a timber-oMmership 5>^- 
tem that has been out of date fift>- years. Perhaps, in of the 
emotions involved, some such approach is unavoidable. 
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Kallikaks of the Land 

The question of how to solve our forest problem opens up 
the wide, grim vista of ecological incompetence. The Jukeses 
and the Kallikaks-at least those who are obtrusively mcom- 
petent-we support as pubhc charges, ^^’e do the same w^th the 
senile, the incurables, the insane, the paupers, and those who 
might be called ecological incompetents, such as the subsidized 
stockmen and sheepherders. These last, in so far as they deteri¬ 
orate and destroy the grasses, expedite erosion, ^d contribute 
to flood peaks, are worse than paupers. They exist by desCToy- 
ing the means of national survival; were we really intelligent 
about our future, we should recognize such people as ecologi¬ 
cal Typhoid Marys—the source of environmental sickness with 
which they are infectii^ us alL The same is true of the cut- 
out-and-get-out lumberman, the wheatgrower who recklessly 
sets the trigger for a new dust-bowl explosion, the hunter or 
trapper who takes more than his share of surplus animals, and 
the farmer who exhausts his soil and fails to utilize soil-stabiliza¬ 
tion methods. 

These individuals are comparable to the patent medicine 
manufacturers of three decades ^o. The nostrums poisoning 
Americans were finally wiped out or controlled. It is obviously 
more important to control the destruction of the grasses, forests, 
and soils on which our national survival depends. TTie stock- 
raising business, lumber business, hunting and fishing, even 
much farming, have overextended themselves like other busi¬ 
nesses. But here, except through slow-moving processes, there 
is no way of increasing capital. In relation to existing resources, 
these industries—or at least substantial sections of them—are 
essentially bankrupt. They have not only emptied the bank 
vaults; they are tryir^ to keep alive by peddling the desks, 
chairs, and cuspidors. In our national interest they must be 
liquidated, at least in part. In the process, a good many people 
are certtin to be hurt, as in any hquidation. But the loi^r it is 
posqioned the more people will sutfer. 
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One of the chief causes of our ecologic imbalance is our 
economic thinking, ^^*e identify the s^nubolic dollar w'ixh real 
wealth, which is ver\' like talking of yards of heat. W'e discuss 
national income as though it were somehow different from 
national outsro. e write books to discuss whether or not we 
can “atford ' to conserve soil.^^ e extract oil, and iron ore, 
and fine timber, and canvasbacks, and call it production. By 
a distortion of the Prometheus mArndi, we gobble our own liver 
and concrratulate ourselves on a good meal. The money 
evaluation of the exploitative lumberman, farmer, stockman, 
trapper, and industrialist-of our gro^^-ing population-must 
be subordinated to a biophvsical e\ aluation; our place in in¬ 
ternational affairs must be measured by the same yardstick. 
Our ancestors were kno^^^l, by the people they displaced, as 
the Long Knives. It is about time we stopped scalpmg our 
continem. W'e are tansrled in a monstrous web of semannc 
confusion and until we*"abandon such identification, discrimi¬ 
nate among the levels of abstraction, we are not likely to break 

our bonds. 


Too .Maxy Americans 

It has been asserted that, at Asiatic standards. North America 
could support a population of 577,000,000.-® In terms of what 
we like to think of as American standards, especially smce in 
self-defense we must help feed the rest of the world, we are 
now probably overpopulated. In the opimon of one of our 
foremost population students, our optimum would be 100,- 
000.000. He^savs. “The larger the populaaon the larger *e 
amount of farm land, mineral deposits, and other 
sources tvhich must be used, or the more intensively a giten 
amount must be worked to provide the basic necessmes of life^ 
Since our farm lands and mineral deposit varj- m qua in 
accessibilin'. working a larger quannn- of 
workins poorer grades. Both this expansion and 
of methods tend to reduce the average production per uorke , 
in rum tends to lower wages in industries or raise the 
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prices of their products. Either will lower the Mvtng levels of 

the population- . , 

. . a population of 100,000,000, as compared with 150,- 

000,000, in the United States should have a higher ouyut per 
worker in agriculture, forestry, and mining, about the same 
output in manufacturing and trade, and a lower output m com¬ 
munication and transportation. Considering the fact that m 
1930 agriculture and mining employed about three times as 
many workers as transportation and communication and sup¬ 
ported a still larger proportion of persons, the net advantage 
lies clearly on the side of a smaller population than the present, 
rather than a larger population. The United States is now over- 
populated from the standpoint of per capita economic wel¬ 
fare . . , 

It might be objected that mechanization of agriculture in the 

years since the 1930 census has increased the output per worker. 
This, if true, is far from an unmixed blessing. The drift away 
from family farms to the city labor pool reduces the effective¬ 
ness of the self-contained rural population as an economic 
shock absorber. In the next depression there will be several 
million unemployed on the relief rolls who, if our farms had 
not been mechanized, would be able to take care of themselves 
and their families on at least a subsistence basis. Mechanization 
is of dubious value to the land, as it is more purely extractive 
than older methods; one does not find a manure pile outside 
the tractor shed. Furthermore, it tends to put under cultivation 
Class rV to VI land which, before the advent of the tractor, 
would have been kept in pasture. Were it not for mechaniza¬ 
tion, the Great Plains wheatlands would not be in such great 
danger. 

What is going to happen to our increasingly mechanized 
agriculture as the petroleum famine overtakes us, or as the 
necessity of importing gasoline or refining it from coal or shale 
boosts its price? No one seems to have determined this. 

Another high hurdle in the way of progress toward sound 
land use is the problem of farm tenantry. For many years agri- 
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cultural economists have been concerned over the increase of 
absentee ownership of farm lands. More and more these have 
become the propem’ of banks, insurance companies, and other 
nonoperators. Because sharecroppers and other farm tenants 
do not have a lon^-range stake in the land, their tendency—a 
reflection of our industrial philosophy—is to make as large a 
profit as possible and to spend on the land as little as possible. 
The hieh costs of tiling, drainage, fallowing, long-range rota¬ 
tions, wood-lot management, etc., are not likely to be under¬ 
taken by a man ^^'ho next year may have to move to another 
farm. A promising if quite inadequate attack on this problem 
has been made in the shape of government loans to tenants, 
pcrniit them to buy theur land, but there is no certainty 
of continuation of the program. This problem is a knotty one, 
especially on run-down, relatively unproductive farms that 
need to be restored to their full capacity. 


Too .Many Cities 

A political influence militating against an improvement in 
land use is the trend from rural to urban concentrations. Sixty 
per cent of our people now live in towns of 2,500 or over; 30 
per cent live in cities of 100,000 or more. These people, wTth 
a disproportionate influence in electing congre^en and state 
lec^islators-disproportionate from the point of view of land 
manai^ement-tend not to think beyond the butchershop, Ae 
can of spinach, and the milk bottle. They have little real™ 
of their dependence on the soil, grasslands, forests, \t ildhfe, and 

It is no exasseration to sav that in educating our urban 
voters to unde'r^tand the land our school system has been a 
miserable failure. This might have been offset, to some extent, 
Zd such government agencies as the Soil Consen anon Sertace 
NanonalVark Scrvice.'and C.S. Forest Service been petmin j 
to cirrv on adequate educational activities. There is probaWy 
less likelihood of this today than there might have been txventy- 
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five years ago, because of the attitude of Congress that almost 
any educational effort carried on by government departments 
is ipso facto an attempt to build prestige and secure 
appropriations. The majority of school children m the Umted 
States have probably never seen the vivid publications ot the 
Soil Conservation Service. Ten milhon dollars a year spent on 
the bulletins and films of this service, and more miUions on 
those of the Forest Service, Fish and Wildlife Service, Naaonal 
Park Service, etc., to teach the nation’s school children the 
concept of sound land use, would be about as effective national 
insurance as one could conceive. The Departments of Agricul¬ 
ture and Interior work on the land and with the people who 
work on the land. It is high time they also began to work with 
the scores of milli ons to whom the land is merely a place where 
one spends vacations. 

Excessive exploitation by ten or twenty million people, 
when the continent was opening up, may have been defensible, 
as Craven suggests. For a long period after the settlement of 
Virginia, North America was producing more than man was 
extracting. But with the destruction of the environment and 
with increasing population, that day has long since passed. The 
present living standard for 145,000,000 people is being main¬ 
tained only by living on our resource capitd. Within about a 
hundred and fifty years we have lost one-third of our topsoil, 
more than half of our high-grade timber, an unknown pro¬ 
portion of reserve waters, and a large but unmeasured part of 
our wild-life. As we reduce our capital, our income from in¬ 
terest naturally falls; so we use still more capital. 

Obviously, this cannot continue indefinitely. In terms of lost 
productive capacity and the cost of patching up the damage 
we have already inflicted on the continent, we have heavily 
mortgaged the welfare of our children and grandchildren—as 
our ancestors put ours in pawn. The railroad barons wrote 
tragedy across the Great Plains, the lumbermen crippled at 
birth a thousand rivers; John Jacob Astor and the Gendemen- 
Adventurers squeezed the lifeblood out of our landscape when 
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their trappers destroyed the beaver -whose dams had held back 
the little waters. The Great Plains are still bein^ sold out to 
the highest bidder—as wheat and livestock; lumbermen think 
that thirty pieces of silver paid for land entitles them to destroy 
for all rime the catch basin of our rivers; and if the beaver are 
no longer here to control the floods, we shall do it—say the 
ecologically ignorant—with concrete and billions of dollars. 
Our ancestors skimmed the continent’s cream; we are rapidfy^ 
separating out the butterfat that is left. 

The destruction of our land and associated resources is not 
going to affect only our material standard of living. K we had 
to look forward merely to less automobiles, less ornate plumb¬ 
ing, less of the trash the radio dins into our homes, less of the 
meretriciousness in which Hollywood specializes, less ga^ets 
of all kinds, a greater divergence from the living standards set 
for us by movie stars, we should have little to worry about. One 
of the great weaknesses of our dvilizarion is the vdue -we place 
upon things, and the abuse we feel as we are deprived of 4 ^ 
If destruction of land resources could return us to culrivarion 
of inner resources, as during the period of New England’s 
flowering, we should be a happier, screner, and more stable 

^^ut our growing national poverty will not stop wi 4 dris. 
As our wealth goes down the rivers with the runoff it must 
inevitably carry with it a fall in purchasing powcx, and a con¬ 
sequent industrial dislocation. The sense of s^ty knoim n 
niL Americans a hundred years ago, when it p<^e tt 
put by enough for one’s old age, has been largdy^laced ^ 
; soc^ “security” system that offers little more tto an old 
fashioned almshouse. WTiat is it going to be wo^ forty « 
fifty years from now, when milhons really need it, our soi 
^ Xater, for«. and gnsslands, the «f ^ 
wealth, have been destroyed at the same rate as dnnng the pas 

fifty years? 



Wake Up, America! 

Democracy can survive, in our widely integrated world, 
only if it is guided by an adult, educated electorate. Insecurity 
breeds immaturity, and as we struggle to adjust to an ever- 
poorer, more uncertain world, we shall find the attainnient o 
adulthood more and more elusive. As the means of producing 
wealth—again our natural resources—shrinks, as our hving 
standard washes down our rivers, the fast we have imposed on 
our schools and libraries may develop into a famine; our en^e 
educational system may sink to the level of Alabama’s or Mis¬ 
sissippi’s. Even the possibility of this is an evil portent for a free 
people. 

Without an abundant and balanced diet, without resources 
of water, timber, minerals, without dependable supplies of food 
from good soils, freedom from floods, dust storms, cloggii^ 
reservoirs, our nation can remain neither strong, great nor, in 
rhts overpeopled world, safe from aggression. 

I am not suggesting that such decadence lies in store for the 
United States. It need not. We, more than any other people 
on earth, are aware of this problem, and intellectually (if not 
emotionally) prepared to cope with it. The future of our coun¬ 
try is within our control. But a few more decades of such 
abuse as we have subjected it to will wrest the control out of 
our hands. We shall be slipping toward the oblivion of Ur, of 
Timgad, of Angkor Wat, of the North Chinese, the ancient 
Mayans, and at a speed too great to check. 

The greatest danger may lie in lack of time to apply the 
brakes. 


Chapter 7 


The Land on Edge 

O 


x^i.L Latin American countries except three or 
four are uverpopulared. Thev are able to feed and shelter 
their citizens, and supply water for their man\' needs, only 
by a progressiye and accelerating destruction of natural re¬ 
sources; bioloeical bankruptcy hangs oyer their heads like a 
shaking avalanche. It has already fallen on Haiti and El Sal- 
yador, where hundreds of thousands of people are slowly 
starving to death. L’nless there is a profound modiheation in its 
treatment of the land, the greater part of Mexico will be a 
desert within erne hundred years, unable to supply even the 
hfteen hundred daily calories on which the average Salva¬ 
dorian ( and thousands of Mexicans) must now subsist.^ The 
same fate is in store for Chile, in perhaps fewer years. 

Were it possible to eliminate the time factor, the future of 
this important area—52 per cent of the Western Hemisphere’s 
land surface-cuuld be regarded much more optimistically. 
L'nhanpiK-. one of the most critical factors is time, and the 
Latin Americans are losing this along with their other resources. 

The Latin American equation, like that of everyone in the 
modern world, is limitlessly complex; our twentv* neighbor 
nati')ns tn the south are the resultant of many forces. The 
leaders in mane' < »f the countries are still hampered by a cultural 
lag that had its origins in sixteenth-century Spain and nine¬ 
teenth-century France. Their people have been exploited b\ 
foreign countries for man\' years, and some of their gravest 
difficulties incubated in this exploitation. The lotus-dream of 
^^orth American h\Tng standards is wafting man\ Latin Amer- 
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icans into a Never-Never Land, whose golden light casts ^ 
impossible sheen over reality. Some of their hun^ and dis¬ 
contented masses are reaching for a Soviet-Lydia Pinkham 
compoimd that, quite without reference to their own basic 
pathology, they are certain will brii^ a cure. 

In this tangled skein there are three strands that stand out 
with dominating color. One is dyed by geography, and the 
other two by European and primitive New \\ orld folkways. 


The Hostile Land 

Latin America’s geography is the harshest and most ines¬ 
capable factor Hmiring its human betterment. If the reader does 
not have a clear memory of the relief that characterizes the 
A^'estem Hemisphere from the Rio Grande to Cape Horn, he 
will do well to read this chapter with a good map in front 
of him—preferably such a map as that published by the Amer¬ 
ican Geographical Society. Even a cursory glance at this will 
show what an extremely smaU propjortion of level or near¬ 
level land is to be found in the Latin American republics. 
Russia has her Ukraine, the United States and Cana^ their 
Com and Wheat Belts, and Latin America has only the pampas. 

Chilean and Argentine Patagonia is a semisteppe, with but 
thirteen inches of rain per year. It produces coarse grass, of 
low carrying capacity, and is fit only for grazing. It is already 
overgrazed in some areas, with a resultant degeneration of the 
range through the invasion of plants of low palatability; and it 
is reported to be suffering from wind erosion. The high and 
relatively level plateau northwest of Rio de Janeiro has pK>or 
soils and deficient rainfall, and can be used, a galn^ only for 
%ht grazing. It is comparable to our own Southwest. North¬ 
eastern Brazil is plagued by frequent, killing droughts. In its 
level areas, the enormous Amazon Basin is covered with a heavy 
rain forest. Its soils are poor, and when the forest is removed, 
indispensable chemicals are rapidly leached out by rainfall that 
exceeds seven feet per year in places. The organic matter at 
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the surface of the soil is oxidized, under the excesavely high 
temperatures of the tropical sun, “like burning magnesium 
powder,” as one geographer has put it. 

The coastal plains, greatly extended during the past eight hun¬ 
dred years by soil eroded down from the uplands, also suffer 
from excessive heat and rain. B anana culture on the coasts of 
Central America often runs within seven or eight years from 
virgin forest to abandoned brush land. The llanos of Ven¬ 
ezuela, the only additional level area of any extent, are poor in 
soil for the most part and receive a very unfavorable rainfall- 
excessive for part of the year and inadequate for the rest.* 

Except for the Argentine pampas, these lands have such low 
carrying capacity tl^t farmers are largely restricted to small 
intermont basins or forced up the slopes. The intermont basins, 
for reasons that wtII presently be explained, do not begin to sup¬ 
port the populations they should. On the slopes, the land is 
being wa^ed out from beneath the farmers’ feet. 

In the United States it is generally true that any grade of 
more than 5 per cent requires special treatment by the farmer, 
in the nature of strip cropping, contour plowing, or terracing. 
Population pressures and landholding systems have forced the 
Ladn-American farmer to cultivate slop>es of 100 per cent or 
more. On some soils, tree crops like coffee can safely be grown, 
especially where such terracing is used as Tl Salvador’s. But, 
even though many Latin-American soils are far less erodible 
than those in our own country, they are being lost at an ap- 
paUing rate. Over most of the southern continent, soil eronon 
is all but universal on cultivated lands. 


As Old Spaxish Custom 

A second dominating force throughout Latin America is 
the Spanish tradition of centralized government, imposed on 
the New V'orld; this goes back at least to the time of Julius 
Caesar. It has been kept alive by ruling groups, including gov¬ 
ernment officials, and many and powerful unfavorable influ- 
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ences stem from it. Almost without excepaon, rapital cities and 
provinces receive a disproportionate share of both naoonal 
income and government service. The country dweller is me 
forgotten man and his environment is neglected—except tor 
exploitation. It has been said with painful truthfulne^, of the 
United States, that “local government here at home is a reek¬ 
ing shambles of corruption, incompetence, waste and mis¬ 
rule.” * Where local government is weak or inconsequential, as 
in most of Latin America, the corruption and incompetence 
are likely to be characteristic of national governments. For this 
reason there is, at present, little possibility of responsible and 
inteUigent management of natural resources in relation to popu¬ 
lation needs. 

Politicians feather their own nests and those of their friends. 
They sell out to the highest bidder on the national scale, as 
our “bosses” do on the local. Business is able to maintain the 
living standard it desires only by corrupting government, as in 
the pattern described by Lincoln Steffens forty-five years ago. 
So much money is stolen and payrolls are so thoroughly padded 
that many governments cannot pay living wages to responsible, 
able employees or carry on such activities as are necessary to 
resource management. One government actually set up a 
$250,000 fund for erosion control under direction of an Amer¬ 
ican specialist; of this sum he received $1,300, a mule valued at 
$300, and a typewriter—without ribbon. 

In some countries technical training is a distinct liability. The 
politicos who run the ministries cannot afford to have under 
them men who really know what is going on. A civil service is 
nonexistent, with a few conspicuous exceptions such as the 
Guano Administration of Peru. The personnel of many gov¬ 
ernment departments change not only with administrations 
but often with kaleidoscopic shifts in ministers that in some 
countries take place every five or six months. Over much of 
the hemisphere, as a Latin-American scientist observed, the 
number one problem is moral erosion; until it is controlled, the 
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problem of soil erc^on, certainly next in importance, cannot 
possibly be resolved. 


The Indian Moves Mountains 

Probably the third most important element in this factorial 
tangle throughout most of Latin America is the progressive, or 
milpa, system of agriculture, handed down by indigenous 
populations. In primitive times, when the aborigines possessed 
only crude tools, they would hack down some trees, bum 
others to make a clearing, and then use fire to bum off the re¬ 
mainder of the vegetation. They would till a patch of land 
for three or four or more years, depending on local conditions, 
nnril its fertility had been exhausted, and then move on to a 
new tract and repeat the process. Meanwhile, the first tract 
would be allowed to lie fallow for perhaps as much as twenty 
or thirty years, until some of its fertihty had been restored. In 
areas where rainfall was not excessive, populations were small, 
and slopes not highly erodible, this system of agriculture 
worked reasonably well In other areas, such as highland Hon¬ 
duras, Guatemala, and Mexico, it brought about a progressive 
destruction of the land, and archaeologists attribute the fall of 
highland Mayan and early Mexican civilizations to the milpa. 

Ephraim is' wedded to his idols, and over hundreds of thou¬ 
sands of square miles of Latin America mUpa a^culture is stiU 
the dominant system. But whereas under primitive condinom 
it could be defended in many areas as perhaps the only fe^le 
method, there are few parts of the New World where it is not 
disastrous today. Populations have grown several hundred per 
cent, and the need for cultivable land is mcreasingly pre^. 
It is no longer possible to fallow as it was in pre-Conquest times. 
The steel ax and the machete have made the destracnve activi¬ 
ties of the smaU farmer far more vidous. 

Under primitive conditions, scratching sticks ^d ^ 
n«d in pUnring com, the principal crop reqmred by naove 
American popSations. These are sriU nsed m many areas, and 
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they cause a minimum destracrion of the land. Cheap 
however, drawn by oxen-another Europ^ innovaoon-stnp 
the land of its vegetative cover and open it to the full erosive 
impact of torrential tropical rains that sometimes exceed 112 

inches a month! ^ 

Lesley Byrd Simpson called a brilliant chapter m his Many 
Mexicos, “The Tyrant.” By “the tyrant” he means com. T^e 
dependence of the Latin American masses on com, coupled 
with increased population and modem methods of agriculture, 
has played a far more influential part in the history of most of 
this area than have all other factors combined. 

The Spanish tradition, imposed upon the Indian tradition 
and reinforced by the modem competitive economic system, 
has resulted in one of the most vampirish, extractive economic 
existing anywhere in the world today. The Lnited States, still 
going into the red in terms of its natural resources, is spending 
in the neighborhood of a billion dollars a year on conservation. 
Latin America, with a larger population and after hundreds of 
years of destroction, is spending less than i per cent of this 
amount. 

The Waters Are Unchained 

One of the gravest problems throughout the entire region 
is the lack of fuel. It is probable that at least seventy-five million 
people depend on charcoal and cordwood for cooking, heat¬ 
ing, and even for industrial purposes. British-owned railroads 
in £1 Salvador run wood-burning locomotives in a country 
that is almost without forests. Railroads depend on the same 
fuel in Peru, Brazil, Mexico, and many other countries. In 
Brazil, cordw'ood for the locomotives is transported as much 
as ninety miles, by track and cart.^ In Brazil and Chile, wood is 
still used for smelting minerals, as it was by the Spaniards in 
the sixteenth century. W'ood for fuel is undoubtedly the most 
important single crop in all of Latin America, yet not one of 
the twenty republics has a forestry department that even ap¬ 
proaches adequacy; and there is not one of them that k not ex- 
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hausting its capital in terms of available and useful woods. It is 
estimated by various technicians in Chile that the quantity of 
forest destroyed by fire is from six to thirteen times as great as 
that destroyed by lumbering. In 1944, forest fires spread over 
a quarter of a millio n acres of Chile^s forests—and the Chilean 
government did not have a single fire warden or forester in its 
employ. 

As a result of the irresponsible destruction of forests, the 
entire hydrologic regime of Latin America is being dislocated. 
Waters, freed of the leash imposed on them by the plant cover 
of the uplands, are ripping away the surface of Ae soil, carry¬ 
ing heavy loads of silt, flooding towns and cities, blocking 
navigation, destroying hundreds of people. In 194? Grace 
Line canceled all saihngs to Barranquilla, Colombia s second 
largest port, because of silt deposited by the Magdalena River. 
This stream, only 950 miles long, accordii^ to Colombian 
engineers carries more soil than the 4,000-mile Mississippi- 
Missouri. Water tables are falling even in countries like El 
Salvador and Chile, where there is a rainfall of some six feet 


a year. 

Adjusting human needs to resources so as to mamtam a rea¬ 
sonable living standard on a permanent basis is an extremely 
complex and deUcate problem. SoU-conservation methods ap- 
pUcable in Georgia are useless in Costa Rica. The work of 
plant breeders to improve crops in the Northern Hemisphere 
K lareely lost when these crops are transferred to environments 
where <ky length, temperature, rainfall, plant diseases, and m- 
sect pests weave entirely different biological patteriB. In coim- 
tries of such highly pronounced reUef, a distance of ten miles 
will produce as much difference in climate as would r^uire 
500 ^es in the United States. Just as no two human bei^ 
are exactly alike, and just as every cow pasture m the Umred 
States has its own physical and biotic pattern, so do the regi 
of Latin America vary. 
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The Scientific Vacucm 

But the variation is far more exaggerated. To cope mtelli- 
gentlv with the problems that stem from the extreme variations 
requires reliable climatic data over long periods. Biological 
CTirveySj covering both plant and animal life, are indispensable 
before land managers can even know what species they are 
T^lknng about. The limiting factors that hold dowm the num¬ 
bers of desirable species, from nitrogen-fixing bacteria in the 
soil to rodent-controlling hawks, must be known if useful ele¬ 
ments of the environment are to be increased. The normal 
relationships among the climates, soils, fauna, and flora that 
produced the environment invaded by modem man have 
scarcely begun to be studied—as they must be if man is not to 
boggle land management. The factors limiting fungus plant 
diseases, and destractive insects such as the locust hordes that 
ravage Central and South America, also need to be known in 
order that these numbers may be held as low as is desirable. 
Statistical data and the training to interpret them are a sine qua 
non in the world of modem biology, w'hether this biology is 
concerned with plants, man, or the so-called lower animals. 
Soil surveys and analyses are basic to the improvement of agri¬ 
culture. IJF human beings are to receive the greatest benefit 
from products of the land, we need to know something of their 
nutritional needs and the ability of the soil to satisfy them. 
Without the results of research, it is impossible to ev^aluate the 
effect of unintelligent or venal exploitation of the land. 

In Latin America, even such elementary data as resource 
inventories are nonexistent. No business could hop)e to survive 
without inventories. How much more difficult is it to manage 
the complex of natural resources without knowing w^hat they 
are, where they are, and in what quantities they exist! The com¬ 
placency with which most Latin Americans accept their re¬ 
source destraction is undoubtedly due to this absence of 
inventories. There is no way for them to see what is happening. 

As this book is written, only the Argentine among the Latin- 
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American repubUcs can be said to have an adequate meteor- 
ologicd service, as the means of securing dimatologicd 
In W Argentina and Mexico is agnificant dimatological 
research being done, and in the latter country the b^ce of 
the invesrigarions is considerably dimmed by the lack of mfor 
mation. Not more than two or three countries ate cattying 
on any sort of forest research, and these programs are pica^e. 
Not more than two or three countries have even immted re¬ 
spectable soils research. The same is true of biological surveys. 
TTie situation is even worse in regard to hydrolt^cal survey 
A few valiant and h^-minded research men are cartyi^ 
on useful investigations, but their poverty frequently wa^ 
them off from the discoveries of the t^ of *e world, h 
countries where the cost of Bving is a,t higher 
the United States, government and umveraty saen^ oftm 
re^^rsalaries of li than $.00 amonth. '“'“f'7*; 

^m4 hold two or three jobs to make ends meeu A b^ 
research bioli^ wiU have to teach high school m orie^ 
chilli Government interference md the spoils sys- 
^ to many countries require that a sdennst be 

p„UridmisLpelbo^™yW»g-«^^;»tae^ 

e^rth^“4J^“oft:i.rdtoaiion that the United States 1^ 
through its Department of Agriculture, Department 
Sr. agricultural coUeges, universmes, and saennfic 

rto^dldaic methods 

^ taSof^reilnttoc names and not be able m 

cTorid her!” Despire the rnff- 
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learning is so stringent that biologists must work without 
laboratories or libraries. An entire biology class will often have 
only one poor‘microscope. The unavailability of scientific jour¬ 
nals and reference books makes it impossible for a man to smy 
au courant of his field, even if he has secured good initial train¬ 
ing. In many Ladn American universities, scientific teaching 
is below the level of that of good high schools in Scandinavian 
countries. Great Britain, or the United States. This is not, it 
should be emphasized, for lack of intelligence or ability. Ladn 
Americans are aggressively proud of their culture, and prone 
to regard Anglo-Saxons as little better than barbarians. Latin 
American poets and philosophers are nearly as common as 
salesmen are here; but phj^cists, zoologists, botanists, physiol¬ 
ogists, geographers, and ecologists are rarides, and when they 
are turned up they are usually found to be suffering from 
malnutridon. 


No Thought for the Morrow 

As a corollary to the absence of research, there is an almost 
complete void in the field of resource management. £1 Salvador, 
with more than six hundred people per square mile of arable 
land, has only now established a Department of Agnculture. 
Mexico, which was once a heavily forested country, has slipped 
into a state of forest famine. Modem concepts of selecdve cut¬ 
ting and silviculture are all but unheard of; the country is 
depending on an old kw that requires the planting of the some¬ 
how magical number of three trees for every one that is cut 
down. Needless to say, a mordida—payment of graft—costs the 
lumber exploiters less than a reforestadon program, and forest 
producdon in Mexico is sixty to eighty years behind destmc- 
don. The same is trae of Chde, except diat in Chile one does 
not even have to pay a mordida. 

In the tropical countries, accessible timber, the only timber 
that has actual economic value, is being rapidly wiped out. 
Even were there a desire for sound management of the tropical 
forests, the requisite scientific knowledge is nonexistent. No 
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country, with the possible exception of Argentina, has a soil- 
conservation service that even approaches the adequate. Not a 
single country south of the Rio Grande is conserving its wild¬ 
life resources. As fast as man is able to get at game—including 
such birds as robins—and fur bearers he exterminates them. The 
only defense of the creatures is the inaccessibility of the lands 
in which they live, the poverty of the people, which makes 
the purchase of firearms difficult. But there is enough hunting 
with slingshots and traps so that many species have been ex¬ 
tirpated from large areas. Nor can we fairly censure the people 
for this killing. There is consternation when we are asked to 
give up meat one day a week; millions of Ladn Americans eat 
meat one day a week—or less. 

The possibilities of conservation in Latin America are dimin¬ 
ished by the patterns of landownership. In the majority of 
countries large tracts of land, and in virtually all countries the 
best land, is in the hands of large landowners. These frequently 
know little or nothing about agriculture or land man^ement, 
and they judge the condition of their lands by this year’s re¬ 
turns. In Central America, the finest lands are generally held 
in large coffee fincas and ranches or by foreign corporations. 
The mass of the population is forced up the hillsides, onto 
slopes and soils that can only be destroyed by current methods 
of subsistence agriculture. In most countries, it is no uncom¬ 
mon sight to see fine herds grazing on intermont valley lands 
that have been washed down from Indian milpas above. Any 
rational system of land use would, of course, put the com on 
the bottom lands and the cattle on the slopes. 

The purely exploitative attitude of the majority of the large 
landowners, plus their frequent ignorance of agriculture, re¬ 
sults in every possible abuse. To bring quick profits, forests 
are burned, rather than selectively cut or maintained as w<^- 
in order to get new and fertile land. The need for fertiliz¬ 
ers is almost universally ignored; many landholders would 
rather spend money on a trip to New York than on the main¬ 
tenance of farm fertihty. 
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On most of these areas nothing is done to check erosion. 
In Chile, for example, where I have traveled some 10,000 miles, 
I saw soil erosion on well over 90 per cent of the cultivated 
slopes and in the central part of the country on all the slopes 
where cattle were grazed. In this entire distance I saw only one 
held plowed on the contour! 

Mexico has attempted to break the old pattern of the lati- 
fundio by reverting to an approximation of early Indian com¬ 
munities, the ejido. This well-meant attempt, which grew out 
of the undoubted idealism of men like Juarez, Zapata, and 
Madero, and was largely brought to maturity by President 
Lazaro Cardenas, has very generally backfired. The ejidos 
were established on a communal pattern, in which the farmer 
was often given a totally inadequate tract of land. With perhaps 
ten acres for a family, rotations, fallowing, grazing, and ferti¬ 
lizing are impossible. The ultimate tribute must be wrenched 
out of every square yard. Soil erosion is ripping down the 
ejidos. Many farmers are so uneducated that they do not know 
how to manage their land. Land hunger has spilled the ejidos 
over onto many tracts totally unfit for agriculture. Political 
corruption has entered, even here, and the ejidatario may cut 
trees and plant potatoes in national parks in disregard of the 
laws. He can usually find some politician to “tear up his ticket.” 
(These comments on Mexico, it should be pointed out, were 
written before President Aleman had had time to prove the 
effectiveness of his effort to exorcise the mordida. He is work¬ 
ing against heavy odds of custom, poverty, and apathy. If he 
succeeds, it will be one of the outstanding accomplishments of 
Latin American history. One may, perhaps, be pardoned for 
wondering whether his reform administration will not meet the 
usual fate of such attempts in Los Estados Unidos del Norte.) 
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the tangled skeins have been twisted until they form almost a 
Gordian knot. \\*ell-meaning public health authorities, com¬ 
pletely ignoring the problem of how millions of Latin Amer¬ 
icans are to be fed, have helped to reduce the death rate. Yellow 
fever has been banished from most of Latin America. Malaria 
has been significantly reduced over wide areas. Smallpox is 
disappearing. Despite the growing difficulties occasioned by 
shrinking supplies, drinking water has been improved in many 
cities to such an extent that intestinal diseases, the most effective 
factor limiting populations, have dropped sharply. Like most 
of the rest of the world, most Latin American countries are 
facing the very pressing question of how to feed more young, 
hungry mouths. 

Foreign markets for the raw materials of Latin America 
have expanded, and this again has tended to speed the soils 
down the slopes. Quebracho bark, for tanning, has been at a 
premium. The tree has been wiped out over laige areas in 
Paraguay and the Argentine; little or nothing has been done 
to replace it. Chilean timber is finding an increasing market 
abroad, and an American forestry mission that visited Chile 
showed both the possibilities and the methods of forest ex¬ 
ploitation and injected a large dose of adrenalin into the lum¬ 
ber industry. Up to the present time little or nothing has been 
done to replace trees that are being destroyed. 

In this destruction of a continent, American lumbermen 
and American capital have played an important and di^race- 
ful role. The sort of irresponsibility that destroyed much of 
the United States has been turned loose in the far more vul¬ 
nerable environment of Latin America. Here there is neither 
organized public opinion nor sufficient techmcal knowledge 
to protect these basically poor countries against the despoilers. 
It will be to our eternal shame if we permit the destruction to 

continue. , u i 

If only in our own national self-interest, we should control 

American vandals abroad. We have spent many millions of 
dollars trying to prove that we mean what we say about the 
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Good Neighbor Policy—and at the same time we permit, even 
encourage, American businessmen to destroy the very means 
of subsistence of millions of people. This is an especially dan¬ 
gerous form of dollar diplomacy that can scarcely fail to have 
violent repercussions when the people of Latin America awake 
to what is being done to them. The fact that Latin Americans 
themselves are selling out their countries will be forgotten; 
the dead cats will be heaved at the Colossus of the North. 

The development of oil fields in Venezuela has created an 
autophagous economy. Oil, a nonrenewable resource, is rap>- 
idly and surely being exhausted. For years the country has 
been content to float along on this golden dde, and has not 
even bothered to produce the crops, meat, and dairy products 
of which it is capable. The mass of the people, receiving little 
benefit from the oil, have carried on subsistence agriculture, 
with the result that Venezuela is one of the most eroded coun¬ 
tries in the hemisphere. In 1948 it is budgeting $82,000,000 
for public works, $35,000,000 for national defense—and 
$25,000,000 for agriculture.® 

Partly as a military measure, the United States has been 
driving the Inter-American Highway south tow^ard the Pan¬ 
ama Canal, with some small help from the Central American 
countries. Local politics dictated to some extent the route 
followed by this road, and those who planned it explain its 
vagaries by saying they also wanted to make it as useful as 
possible to the countries through which it passes. They have 
been all too successful in speeding up communications, an end 
that might have been desirable were it not that the highway 
has become an instrument of destruction. The countries 
through which it passes are totally without the technical skills 
or the financial resources to manage the new lands it taps. 
This has made a holiday for such lumbermen as the Jim Hanra- 
han described in Chapter i. Already, the result is devastation. 

Not the least destructive force in Latin America today is 
what is thought of as the “American standard of living.” This 
has sent aU classes awhoring after strange gods, and may well 
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prove one of the most troubl^ome influences loose in the 
Southern Hemisphere. The automobile, radio, and flush toilet, 
with which men from Omsk to Magallanes have decorated 
their altars, have been accepted by dictators and democrats 
alike as the norm by which life should be measured. American 
motion pictures are taken seriously south of the Rio Grande, 
and millions of people would like to live as they have come to 
think Americans live. American business has not been slow to 
take advantage of this desire, and the American government has 
pumped millions of the American taxpayer’s dollars—or, one 
might say, of his working days—into Latin America in efforts 
to “raise the standard of living.” That this has been done widi 
a sometimes incredible degree of ignorance and lack of intelli¬ 
gence is more or less beside the point. For by no economic 
alchemy can the dross of the Latin American land be turned 
into the fine gold of die Northern Hemisphere’s. 

The Igms Fatuus of Industrialization 

With the possible exception of Argentina and Brazil, the 
countries to the south of us are fundamentally and inescapAly 
so poor that a living standard approachi^ that of the United 
States is unattainable. Thousa n ds of Latin Americans are be¬ 
mused by the word “industrialization” and assume that what 
diis has meant to odier parts of the world it can also mean to 
them. They ignore the fact that the coal that made po^ble 
the development of the European continent. Great Britain, 
and the United States is nonexistent south of the Rio Grande 
except for small deposits that are mosdy of low grade. Some 
countries have high hopes of hames^ enough hydroeleOTC 
power to permit the development of industrial centers, but they 
^erlook the remoteness of the sources of this power; m i^ 
cases they are beyond reach. Where waterfalls are accessible, 
watersheds are usually being denuded recklessly, widiout any 
apparent consideration of the relationslup between plant cover 
and hydrodectiic power. A most agnificant crnmnentary on 
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the possibility of industrializing Latin America is the fact that 
so few European and North American companies have at¬ 
tempted to establish branches in the Southern Hemisphere. 

Latin America is Balkanized, in the pohtical sense. Only 
Brazil, and possibly Mexico and Argentina, have large enough 
populations to offer sufficiently large internal markets to per¬ 
mit any degree of industrialization. And the masses of people 
in Bra^ and Mexico, like the masses in most of their neighbor 
countries, are scarcely able to buy shoes. Latin American gov¬ 
ernments have traditionally depended on import taxes as a 
principal source of revenue, and they are now elevating these 
high taxes to protect the industries they are trying to establish. 
Were it possible to make visible the tariff barriers, Latin Amer¬ 
ica would have the appearance of a series of walled nations. 
‘Tor world prosperity we must have free markets,” the econ¬ 
omists tell us. Ajid “to raise the standard of Uving we must 
industrialize.” How a country like Chile or Mexico can in¬ 
dustrialize without strong tariff protection the economists do 
not say. 

Chile borrowed $21,000,000 from the United States to build 
a steel smelter. The great majority of its own population of 
five million rarely buys anything made of steel that is larger 
than a knife or a hatchet. Peru, with a population of seven 
million whose purchasing power per capita is lower than the 
Chilean (see Table 2), is also building a steel plant that will, 
of course, compete with LHlean and Brazilian steel. 

The ideal of the Latin American businessman, unlike that of 
the North American, is high profits and small sales. In Chile, 
in 1942, a hand towel such as could have been bought in a ten- 
cent store in the United States cost 60 cents. It was made of 
Peruvian cotton on which there was a heavy import duty. Other 
Peruvian products going into Chile, products not in any way 
competitive, pay taxes as high as 135 per cent ad valorem. 
Despite the low costs of labor in Chile, domestic products there 
in 1945 frequently cost ten times as much as comparable ob¬ 
jects in the United States. 
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A fact diat cannot be escaped is diat the Umd of Latin Amer^ 
tea has such a low carrying capacity and is able to produce so 
little wealth per thousand acres that the purchaabog power of 
the people cannot be increased ix» a degree even cxnnparable 
with that of Kuropean and T4ortb American countries. With 
internal markets lifted, Latin America can only sell tbe prod¬ 
ucts of its industrialization abroad—and it can scarcely hope to 
compete with the United States, Great Britain, Belgium, SwitZr> 
erland, Czechoslovakia, and eventually Russia. 

Perhaps the situation in Latin America will become clear 
with a more detailed conrideration of a few of the countries. 
Actually, one is not justified in writing about “Latin America,” 
because it is such an ^ctremely varied r^[ion- Despite its bcai^ 
unified by the Iberian cultural tradition (excluding, of course, 
Haiti) and by a consistently difficult geography, it would 
nevertheless be a grave error to identify one Latin American 
country with anotber. 


Land of “The Tyrant^ 

As the republic nearest the United States, Mexico k best 
known to the American people and has most felt the impact 
of our culture. English, or what passes for it among many Amer¬ 
icans, has corrupted Mexican Spanish, to the dismay of pun^ 
Mexico aty has largely lost its Spanish c^cter (except for 
the plumbing) and reminds one of Winnipeg or Ahnneapolis 
with a Spanish accent. A favorite rendezvous for Mexicans 
and Americans alike b an American tearoom 

attached. Newspapers are fiUed wid. AP and UP ston^ and 
Walter Lippmann and Louella Parsons are read as avidly as m 
Los Angeles. It is smaU wonder that American bosin^^ 
tonri^or diplomats are likely to r^d M^co ihro^ 
Blasses tinted in Chicago or Dnbnqae, and that Meac^ tend 

S^mot.revalnaZ.AccordingmaMericanacq,^m^ 

one of hb fellow countrymen visit^ Fort ” 

wiU glance about him at the fine streets and bmlAogS, 
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and exclaim, “Look what the gringos took away from us! A 
longer, less superficial look—reaching to California—would jus¬ 
tify a more choleric indignation. For Mexico, today, has her 
back to the wall. 

The most recent available information showed 17,000,000 
Me.xican acres under cultivation and it is estimated, probably 
with undue optimism, that additional acres at the 

outside might be placed under the plow and digging stick. 
Most of the 17,000,000 acres are suffering, in greater or less 
degree, from erosion. Thus Mexico, with 22,000,000 people 
and growing fast, must count on less than tu'o acres of 
potential arable land per capita—with good fortune. “The con¬ 
clusion could not be more discouraging. The Mexican land, 
alone, cannot adequately feed the mass of its population which, 
at the present time, does not possess more than a third of the 
land it requires for a reasonable diet.” ® Most of the land now 
cultivated, or likely to be brought under cultivation, docs not 
fall in Class I—and erosion-control measures are quite inade¬ 
quate, despite a technically excellent soil-conservation service. 
Mexico’s arable land is being rapidly washed into the sea. 

This is not a new problem for our southern neighbors. Ac¬ 
cording to the late George Vaillant, one of the greatest au¬ 
thorities on the Aztecs, “Ixtlixochitl has related that religious 
conflict, revolt and crop failure contributed to the downfall 
of Teotihuacan. . . . Crop failure could have resulted from 
deforestation and the consequent drying up of streams. At 
Teotihuacan lime cement covered all the buildings and formed 
the entire paving. The modem Maya Indians bum ten times 
as much wood as the quantity of limestone to be reduced and 
they have the advantage of steel axes. It is not too fanciful, 
therefore, to assume that the Toltec masons, lacking metals of 
any kind, found it easier to use hearths of charc<^ obtained 
by burning over the forest, than to try to obtain the requisite 
fuel by chopping out their logs with stone axes. If this inter¬ 
pretation is correct, the hills must have been widely denuded 
of timber with a consequent drying up of streams and erosion 
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of fields. Furthermore, the barren aspects of the hilh of 
Teodhuacan today must be due to something more than the 
requirements for fuel and timber of the post-Conqnest popu¬ 
lation. The Toltecs and their successors, Chichimecs, Acol- 
huas, and Aztecs, undoubtedly contributed their fair share to 
this wastage of the forests.” ’ 

The same process of land destruction has operated over 
thousands of square miles of Mexican territory. MTiere once 
might\* forests built and protected rich soil, their denudation 
left behind only sterile hardpan, hardpan that will scarcely 
grow the maguey cactus. Between Mexico Gty and Morelia, 
a distance of approximately two hundred miles, I counted 
kilometer posts from which it was possible to see eroaon. 
There was active gullying visible about every two miles! 

Between 1930 and 1945, the population of Mexico increased 
some 30 per cent. Accompanying the increase in mouths to 
feed, there was of course a cxirrelative increase in demand for 
the land. Cornfields have been driven ever higher, from the 
bottom to the top of the slopes. The casual traveler in Mexico, 
with only the most rudimentary unders t a n d ing of soil erosion, 
is likely to be impressed by the land destruction. It is common 
along the I_.aredo Highway by which motorists reach Mexico 
Gty. In 1944 1 flew at a low altitude over much of the part of 
Alexico ly ing west and north of the capital. More than 9® 
cent of the cultivated land I saw was gutted by erosion. Many 
of the cornfields were perched precariously between deep 
lies that were surely devouring them. Meanwhile, the Mexican 
government, instead of attempting to check this trend, has done 
much to encourage it, even offering prizes for increased pro¬ 
duction of com. . . 

One of the North American values that has been uncnncaUy 

accepted bv the Mexicans is the benefit of good roa^ Enw- 
mons sums,' in Mexican tenns-in one year, e^hty milhtm dol- 
lais-have been spent on highways. These have i^e forests 
and marginal agricultural land increasingly accessible to ma- 
kets Nothing effective has been done either to educate the 
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Mexican people in the use of lands opened up by these high- 
wa>^ or to control their depredations. As a result, destrucnon 
has raced in all directions, alongside and ahead of the roads, 
as disease spreads from a polluted well. 

Not that roads were needed to destroy .Mexico’s land! The 
state of Oaxaca, through most of which travelers must go by- 
foot or on muleback, will, in the judgment of one of the .Mex- 
\ oitn authorities who knows it best, be a desert within fifty 
years. Nearly all of its land, falling in Qasses VI, V’ll, and 
Vin, is totally unfit for agriculture, and it is being intensively 
cultivated. Peasants accept as the normal order of things a walk 
of five or six miles from their huts to the fields where they grow 
their com. The story of the little Indian woman who had to 
carry all her d rinking water five miles is not fantasy. Probably 
thousands are in the same situation. 

The destraction of the forests has resulted in the desiccation 
of numberless wells and springs. I have seen and photographed 
illegal lumbering and grazing in numbers of Mexican national 
parks. A trip to a co-operative sawmill in the Cofre de Perote 
National Park was like a visit to moonshiners in the United 
States; contrabandistaSy armed with the “thirty-thirty” of .Mex¬ 
ican song and story, watched from behind trees until they 
identified our guides as friends. Lakes and stock ponds, as well 
as modem hydroelectric reservoirs, have been filled v^dth good 
soil. The state of Michoacan is a red sea of mud in the rainy 
season; mud which if it had been kept in place on the land could 
have produced the raw materials that would build the wealth 
of Mexico.® 

In the fall of 1944 a tropical hurricane roared inland over 
the Mexican tableland and dumped millions of tons of water 
within twenty-four hours. Rivers flowing into the Caribbean 
and Pacific from deforested watersheds went wild, and more 
than three hundred persons were drowned. Communications 
to the capital were interrapted; the pipeline carrying gasoline 
and fuel oil was broken. The absence of charcoal and kerosene 
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for cooking caused a near-panic. The government, which had 
been fucilely tr\-ing to protect forests against the ravages of 
charcoal burners, now disregarded the fact that defores'tation 
to pro\ ide charcoal had been one of the principal causes of 
the high liood peaks and removed all restrictions on its pro¬ 
duction. A few weeks later I liew into .Mexico Citv from Guate¬ 
mala and counted seventeen forest fires, most of which were 
allo\s'ed to bum themselves out. 

Infomied .Mexican friends have told me that half their com¬ 
patriots do not get enough to eat. 


T.\BLE 2 


Food and Income in Lathi America ^ 


Calories per Capita. Prezcar Annual Income 


.Mexico 

yiurnher 

1.909 

Colombia 

I -954 

El Salvador 

1-944 

Costa Rica 

2-0 14 

Honduras 

2.0“9 

Peru 

2.090 

Dominican Rep. 

2-1 ;o 

Chile 

2.4S I 

Brazil 

2. c c 2 

Paraguav 

2.M3 

Uruguay 

2.902 

Cuba 

2.91S 

United States 

5 -H 9 

Argentina 

S'-'S 

Haiti 


Ecuador 


Guatemala 


Nicaragua 


Bolivia 


\'enezuela 


Panam.a 



Fer Cent 

Per C.ipita. 

irom Cereal 

ipsS-40 

52.6 

S 50 

39-7 

68 

4''-9 

2 s 

34.6 

84 

51.6 

34 

49-4 

32 

31.0 

40 

44-'5 

153 

33.6 

49 

19.4 

33 

33-5 

82 

29.9 

105 

2--3 

555 

37-9 

1“ I 

• . • . 

15 

* • • • 

22 


28 

• • • • 

38 

• • • • 

6*' 

• • • • 

105 

• • • • 

135 
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This is not a new story for Mexico. Food hunger and land 
hunger were two of the mainsprings of the Mexican Revolu¬ 
tion. An attempt to solve this land hunger broke up many or 
the large estates and turned them over to Ind^ communities. 
But soil erosion w’as rampant before the Mexican Revolution; 
one may often see stone walls balanced four or five feet in the 
air, on nar row plinths of earth from which the adjacent soil was 
washed away many years ago. The new sj’^stem of landholding 
has probably not improved this situation. The few thousand 
landholders of the Porfirio Diaz dictatorship have now been 
multiplied several hundred times, and there is the difficulty of 
convincing many more people of the necessity of changing 
their farming methods—and showing them how to do it. In 
of rhe rapidly growing population and the constant need 
for more production, this is not going to be an easy task. The 
cry of the great agrarian leader, Elmihano Zapata, was: The 
land belongs to him who works it!” Apparently it never oc¬ 
curred to Zapata that ownership of anything as indispensable 
as land imposes unavoidable responsibility, along with “rights.” 

Another modem nostrum swallowed by the Mexicans, with 
full confidence that it has miraculous curative powers, is in¬ 
dustrialization. Industrial development has been largely a hit- 
or-miss affair, with little relationship to national and world 
factors that might be influenced by it or determine its success 
or failure. An “artificial silk ” pl^t was built to utilize the 
forests protecting the watershed of the city of Colima. To 
make tlus timber available, the boundaries of Colima National 
Park—in part established to protect the city’s watershed—were 
changed to exclude all forests. What Colima is going to do for 
water twenty-five years from now no one seems to have 
considered. 

The enormous demands modem industry makes on water 
resources have been given little thought by the Mexican 
people or their government. One of the largest American 
corporations, exploring the possibility of establishing branch 
factories in Mexico Gty, abandoned the idea after its engi- 
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neers discovered that water supplies were inadequate. Mexico 
Qty is built on an old lake and for well over a hundred 
years has been actively attempting to lower the ground water 
leveL This has changed Lake Texcoco, which formerly sur¬ 
rounded the city, from an invaluable catch ba^ into an arid 
plain, whose alkaline dust is whirled through Mexico City all 
during the dry season and alleged to be largely res|x>nsible for 
the high incidence of respiratory and pulmonary diseases. As 
the water level falls, buildings settle and crack. Even the mag¬ 
nificent cypress trees, more highly esteemed by Quetzalcoad 
than by his modem descendants, are dying. 

Mexico City*s water supply is, in many sections, completely 
cut off from late afternoon to about sunrise. Only buddings 
with private storage ranks have water during the night, and 
when a fire breaks out it is permitted to bum—because there 
is no water with which to fight it. 

Hydroelectric reservoirs built at Necaxa, it was optimisti¬ 
cally reported, would solve Mexico City’s electricity problem. 
But the watershed has not been protected, and predpitous 
slopes are generally planted to com. No figures are available but 
it is obdous, from photographs, that the rate of runoff has been 
sharply augmented, and siltation started. These conditions were 
widely commented on in Mexican newspapers when, during 
the rldny season of 1947, a shortage of water forced the au- 
diorities to decree a 40 per cent cot in power. Factories had to 
close, some parts of the capital were without light for more 
a few hours a night—^and the cornfields continuwi to eat 
away the slopes. 

In part, the scardty of water results from die rapid growdi 
of the dty, and there are ambitious and cosdy plans to tap the 
distant Lerma River. Meanwhile, the headwaters of the Lerroa 
are being as rapidly denuded of forests as hungry markets and 
modem techniques permit, and probably less than 50 per cent 
of the watershed remains in forest. 

Where upland forests are not bang lumbered on a cnt-01^ 
get-out basis, they are usuaUy being overgrazed. Instead of 
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having a normal understory of yonng tre^ and associ^ed 
plants, underlaid with a rich, moisture-holding humus, they 
aie more like the open parks of European estates. Their carpet 
of grass is often of low palatability for cattle, and it is regu¬ 
larly burned to clear away tough, inedible blades. The fire, of 
course, destroys not only the organic matter in the soU, but 
young seedlings and the food and cover required by wildlife. 

This kind of resource destruction generally characterizes 
the coimtry, except for the forests of Yucatan and TehuM- 
tepec. These have been more or less immune to destruction 
because of the difficulty of access and their mixed composition. 
However, with so much of the world now facing a shortage of 
timber, lumbermen are clean-cutting these tropical forests. No 
one has investigated the ecology of such areas enough to be 
able to say with certainty what the result of this deforestation 
will be. Because of the intense heat, high winds, extremely 
heavy seasonal rainfall, and in the case of Yucatan porous, lime¬ 
stone soils, it seems probable that such deforestation of Mex¬ 
ico’s tropical lowlands will turn them into a sterile desert. 

The rapid growth in the Mexican population is in part at¬ 
tributable to a relatively long period without revolution, and 
in part to improved sanitary and public health measures. The 
few statistics available show that the life expectancy of the 
Mexican is still only about half that of his North American 
neighbor, but considerable progress is being made in reducing 
infan t mortality. The rise in the population curve may be ex¬ 
pected to continue for some decades. Mexico may well have 
twenty-eight million people by 1955. 

Meanwhile the curve of land productivity is rapidly falling. 
If half the Mexicans are hungry at the present time, consid¬ 
erably more than half of them are going to be underfed by the 

* One of the first acts of President Aleman was the issuance of a decree 
forbidding further lumbering on government forest land, primarily to 
protect watersheds. Mexico’s first forestry law was promulgated in 1550. 
The degree of its observance reminds one of the exclamation of Manuel 
Antonio Melendez: “God forbid that we should think these and other 
admirable laws were obeyed in the Spanish dominions!” 
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end of this centiuy—assuming that they conmme down the 
path they have been following. Every year the Mexican peas¬ 
ant, who makes np the great bulk of the Mexican population, 
suffers more hunger pains as his little patch of land duinks. 
He becomes thinner, and his children, with ever poorer diets, 
are less well prepared to cope with the stru^le for existence. 
The falling curve of infant mortality, resulting largely from 
a reduction in intestinal diseases, is not so significant as it seems. 
It merely means that the Mexican of the future, instead of 
dying after a few months of life, is going to die a few years 
later, after an increasingly miserable existence. His aational 
source of food is drying up. 

Even if he finds a plac^ in industry he will not be much 
better off, ance the areas of the world that have food surpluses, 
like Argen tina and the United States, also have markedly 
higher standards of living. He produces in terms of pesos and 
buys in terms of dollars at a ratio (in 1948) of five to one. 
Furthermore, as has been pointed out, nationalistic economies 
have already raised walls against the movement of low-priced 
goods. 

Few Mexicans in any period of the country’s history have 
recognized that theirs is a poor country. Even today, when 
mankind has become conscious as never before of its depend¬ 
ence on the land, Mexicans exult in their national wealth. But 
they cannot turn on an empty water faucet without evidence 
of national impoverishment. They cannot travel any consider¬ 
able distance in any direction without seeing eroded lands, 
destroyed forests, shrinking cornfields. They cannot walk the 
streets of Mexico Gty, early in the morning, without seeing 
hundreds of people “queued up” for charcoal, every year 
scarcer and more expensive. When they look at their sidewalks, 
they see blood-streaked sputum, coughed up by underfed con¬ 
sumptives. In the dry season they cannot see across their val¬ 
leys, for smoke from uncontrolled forest fires. Mexico is an 
impoverished country. Under the pressure of a rapi^y grow¬ 
ing population, it is steadily becoming poorer. Until these facts 
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are given proper weight, Mexico’s brave struggles toward so¬ 
cial, economic, and industrial progress can only result m m- 
crc2singly bitter frustratioii. 


The Parabola of Misery 

There is an old sa>dng, relished with patriotic fer%'or by the 
Salvadorians, that in their country “no one dies of hunger. 
They have accepted this national boast for so many decades 
that they do not realize it is fundamentally hunger from which 
most of them do die, that their only abundance is on the verbal 
level Into a tiny country the size of Vermont are crow ded 
two million people. For each of them there is only about one 
acre of cultivable land—a patch two hundred feet sc|uare to 
produce the food they eat, the cotton that clothes them, and 
the crops they export. Within the cultivable area is included 
a high proportion of Qass II and III land and this can safely 
be farmed only by agricultural techniques far beyond the 
grasp (in 1948) of 90 per cent of Salvadorians. In country dis¬ 
tricts, their illiteracy rate often approaches 100 per cent. 

They have neither coal nor petroleum. Their hydroelectric 
developments are not adequate, even for the few towms having 
electricity. “At maximum output during the rainy season, the 
available plant is sufficient to supply only minimum require¬ 
ments, allowing no room for industrial expansion. At the re¬ 
stricted level of dry season capacity, maximum output is 
sufficient to meet only 60 per cent of even minimum needs.” 
For cooking and industrial processes, Salv^adorians are forced 
to depend almost entirely on firewood. They are rapidly ap¬ 
proaching the point, reached years ago by the Indians in some 
parts of Guatemala, of having so little fuel they will not be 
able to eat tortillas (com cakes) for lack of means to cook 
them. Their forests have been all but extirpated, and they have 
not taken even the first step toward any sort of forestry pro¬ 
gram. The country suffers a long dry season and the level of 
ground water is steadily falling. Because of deforestation and 
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excessive cultivation of land, the rivets carry snch heavy ak 
loads that any sort of stor^e, such as the United States has 
developed under the TV A, would be impossible. 

The average diet of the Salvadorian is estimated at fifteen 
hundred calories a day. Since a small group of prosperous peo¬ 
ple have far more th^ this, many of the poorer people do not 
have even fifteen hundred calories. Most of them eat tortillas 
and black beans; a meal that includes animal protein is an event. 
Tuberculosis, hookworm, dysenteries, venereal disease, and 
malaria are rampant. The situation of these people is worse 
rhan that of the Puerto Ricans, who at least have a couple of 
fingers in the pockets of their Unde Sam. In all the Western 
Hemisphere, only Haiti is in a more miserable situation than 
FI Salvador.* Like all countries or regions shackled to a mono¬ 
culture, El Salvador often finds herself in a highly precarious 
condition. She has little but coffee, which is her only consid¬ 
erable export. The coffee lands are of such a character that 
they would be ruined if used for growing row crops such as 
com and beans. Many coffee fincas are now eroding so rapidly 
that their productivity is dropping fast. 

Because the Salvadorians are forced by downright scarcity 
of land to depend on areas they are (1948) incompetent to 
protect, the carrying capadty of their country is falling ag- 
nificandy every year. Were the population a quarter of what 
it is today, El Salvador could maintain its people at a decent 
standard of hving-although there would be no possibility ^t 
it could equal that of a well-endowed country like the United 
States. With the excesrive population—which has been exces¬ 
sive since 1890—an improvement in conditions must be, at best, 
painfully slow.“ An agricultural experiment station, largely 
staffed by technicians from the United States, may well in^- 
crease agricultural production per cubic foot of such topsoil 
as remains. How far-reaching the effects of this work can be. 


• This calorie intake, lower than that reported in Popula^ 
an esrimate given me by a distin^hed Salvadorian phyaaan. Dr. 
Rannlfo Castro, his country’s Minister of Education. 
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until illiteracy rates have been sharply reduced, is dubious. 
At best, such work can only slow the rate of land d^radaaon, 
in view of rapidly mounting population pressure. The popu¬ 
lation of El Salvador has doubled since 1910. 

The graph of this increase (Fig. 8) is well wonh studying, 
because it is apphcable to so many parts of the world. One of 
Europe’s leading crop ecologists calls it “the parabola of mis¬ 
ery.” Unfortunately there are no data to show the decrease in 
natural resources. And while the United States, through iB 
agricultural technicians and an educational mission, is taking all 
too inadequate steps to help El Salvador better its condition, 
it is also co-operating in a health campaign designed to reduce 
the death rate even further. Nothing is being done to reduce 
the birth rate. As in India and Puerto Rico, this is brutally 
misguided well-dou^. 

There is this one factor strongly in El Salvador’s favor: the 
tough-mindedness of its people, especially of its leaders. They 
are now giving inspiring indications of facing their situation 
honestly and courageously. One of the poorest countries in 
the hemisphere, it is one of the few that is not whining about 
being too poor to help itself. It is rolling up its sleeves to go 
to work—and the Salvadorian is famous as a worker. 

If El Salvador were not panting through perhaps its final 
lap against time, its people would give one considerable cause 
for optimism. Had it a wide enough margin of wealth to give 
it a breathing spell of 6fty years, it might well show the re¬ 
mainder of Latin America the way out. But, as might be ex¬ 
pected where the great bulk of the population is both hungry 
and ignorant, it is socially unstable. It has suffered a number 
of both Cximmunist and Fascist attempts to take over the gov¬ 
ernment The starving man will grasp at any crust And only 
through long-term, intelligently directed government activi¬ 
ties, with far greater stabUity than the country has recently 
enjoyed, can £1 Salvador’s problems be solved. 
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Riches—AND Time! 

Going to Costa Rica from El Salvador gives one the sdma- 
lating sense of leaving a region of exhausted hard-scrabble for 
the rich farm of a vigorous young man. Here are some of the 
finest soils in the world, and at the same time some of the most 
erosion-resistant, in local areas. Costa Rica, with its population 
of 800,000 and its area of 23,000 square miles, is in terms of 
potential living standards—even of actual living standards—one 
of the most favorably situated countries in the hemisphere. It 
sdll possesses some good, unsettled ^ricultural land. It has con¬ 
siderable areas of forest. It has undeveloped hydroelectric 
power. Were its general understanding of land-use problems 
not approximately at the level of the sixteenth-century Span¬ 
iard, it might look toward such a future as that of SwitzerUind, 
which it resembles in so many ways. Unhappily, however, the 
healthy young farmer is—in his attitude toward the land—an 
extremely ignorant and provincial man. He takes it for granted, 
as have people across the entire earth, that his riches are un¬ 
limited. He is exploiting them recklessly, and his point of view 
is that he cannot afford to spend anything to protect his wealth. 

Costa Rica has been saved by its small population. Wherever 
the density of people has increased to any extent, as on the 
Meseta Central, natural resources have been destroyed. Over 
much of the country the volcanic soils are deep, rich, and so 
permeable that the twelve or fourteen feet of annual rainfall 
sinks into the substrata without the great gashes of gully erosion 
familiar to us in the United States. Nevertheless, the orgamc 
matter has been washed off even the best of soils and the min¬ 
erals needed to produce plants leach rapidly away. Coffee pro¬ 
duction has fallen, over wide areas, as much as 80 per cent. 
For this, erosion must bear much of the blame. 

Erosion-resistant soils are limited in extent. In many parts of 
the country an incline as low as 2 per cent will let the rains 
carry away the rich earth. On the Pacific slope of the country, 
which must endure burning suns and a dehydrating dry sea- 
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son, clearing the forests inmiediately sets off the erosion chain 
reaction. The land passes from virgin forest to low-grade 
range, or useless second growth, within twenty-five yeare. 
Here, the most effective limiting factor is the burning months 
without rain. The variation in rivers is one hundred to one, 
a matter of grave concern to those interested in hydroelectnc 
developments. Rivers carry silt loads as high as 20 per cent. ^ 

In the canton of Guanacaste, where most of Costa Rica s 
range land is found, floods are a serious problem and are rap¬ 
idly growing worse because of deforestation. Thousands of 
carie must be driven off the lowlands to escape drowning. 
During the torrid summer, the parched grass cannot support 
the animals nor can they find water to drink, a problem that 
is yearly becoming more serious. Much of Guanacaste was 
formerly forested, and ranchers who protect their scrubby sec¬ 
ond growth, which helps to maintain the level of ground water, 
have far more success in bringing their cattle through the dry 
season. Most ranchers, however, are substituting grass for 
forest and it seems probable that Guanacaste will within a 
few years be facing a serious problem of wind erosion. 

Nowhere in the country is protection given to headwaters 
of streams and rivers. In the normal course of events, this 
exaggerates flood hazards that may make uninhabitable large 
sections, such as the El General Valley into which the Qista 
Rican people are hoping to expand. With the decrease in up¬ 
stream water control, malarial regions are extended by flood¬ 
ing and by silt-extended swamps. 

The forest lands of Costa Rica are largely in mixed and in¬ 
accessible stands that cannot be economically exploited at the 
present time. Most of the remaining forested uplands would 
fall into the Class VII and VIII groups, and to cut them over, 
unless sound forestry practices are used, will result in com¬ 
plete destruction of the land. Exploitation of Costa Rican 
forests is on a purely extractive basis. No management practices 
are used, the government does not have a forest service; and 
even were lumbermen inclined to manage their forests on a 
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sustained-yield basis they could not do it effidlentiy becanse 
of an almost complete absence of information about forest 
ecology and because so much of the land is held in small 
parcels. On forest lands open to homesteading, the farmer is 
required to get rid of his trees without any conaderadon 
being given to land-use classificadon, to the economy of the 
country, or to the effects on the land itself and on the hydro- 
logic regime, 

Costa Rica has such low taxes as to make the country seem 
a paradise to Americans and the British. Its income taxes are 
nominal and it is generally reported that, with a good tax 
lawyer, it is not necessary to pay these. Costa Rica is spending 
considerable sums of money on highways (it is one of the prin¬ 
cipal victims of the Inter-American Highway) and on an 
extraordinary variety of health and social services. Many large 
landowners are wealthy people, and in automobiles, the coun¬ 
try club, and fine homes one sees much evidence of great 
prosperity. Costa Rica has borrowed heavily from the United 
States and is trying (1946) to extend its borrowing to develop 
a public work program. Theoredcally, these loans must be 
repaid. The annual budget (1946) is over $t 1,000,000— ^not 
one of which is spent on conservadon.^ 

On every ade in Costa Rica one hears how poor the country 
is. Few of its citizens hav e awakened to the fact diat it is 
rapidly becoming poorer, nor is diere any evidence of a will¬ 
ingness to curtail present incomes in order to protect those 

of tomorrow. _ _ 

Costa Rica is one of the very few small countries in the world 
that has the posability of escaping the exhausted poverty of 
narions like Hairi and El Salvador. In her relarively high 
literacy rate, her well-distributed school systen^ and the re¬ 
ported willingness of her farmers to mend their agncultnral 
ways, she possesses advantages shared by few of her si^ 
republics. But obviously a know-nothing, do-nothing policy 
is not going to save her. 
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Peru Leads the Way 

One of Peru’s presidents eloquently, if inaccurately, de¬ 
scribed his country as “a beggar sitting on a bench of gold.” 
This phrase so fired the im^ination of Peruvians that most of 
them have remained under its semantic spell ever since. They 

rarely see their country as it is. 

The coastal third of Peru is desert, most of which is too dry 
to support even cactus. The only sign of life in it is the shadow 
of vultures’ and condors’ wings as the great birds soar toward 
the sea to hunt for carrion on the shore. At intervals it is 
crossed by short rivers originating in Andean snows. These 
have been used since days long lost in paleolithic times, for 
local irrigation. Intensively farmed for at least three thousand 
years, the lands they water maintain their fertility only by 
the use of guano, which a happy accident of nature has made 
available on islands off the coast. 

The central third of Peru consists of mountains and small 
intermont basins, many of them at an altitude of twelve thou¬ 
sand feet or more, where scarce and badly distributed rains 
combine with the high-altitude cold to keep production low. 
So broken is this country that towns now receiving Lima 
newspapers by airplane have never been reached by automo¬ 
bile. Much of the upland can produce no plants more nour¬ 
ishing than bunch grass fit only for small numbers of llamas 
and sheep. The Indians who live on this beautiful roof of the 
world eke out an existence that is surpassed in harshness only 
in such areas as Patagonia and Tibet. 

Peru’s third region, on the east side of the Andes, receives 
the full impact of the southeast trades and has not only an 
abundance but a superabundance of water. This is notably a 
land of the tropical rain forest. When trees are cleared from 
lowland sandy soils, the downpours leach out minerals from 
the upper levels and the equatorial sun rapidly bums out or¬ 
ganic matter. Because this is a region in which the jungle finds 
ideal conditions for existence, attempt after attempt to colonize 
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eastern Pern has been drowned in the backwash of modified 
tropical forests. 

Wherever man lives in Pern the soil is washing away. Irri¬ 
gation ditches are carrying it off along the coast; hillside farms 
as steep as are to be found anywhere in the world are losing 
it in the uplands; wood-burning railroads, such as the line that 
runs north from Cuzco, are taking off the trees and tearing 
the land down behind them, flood waters are uncontrolled, 
and entire farms have been washed into the Vilcanota River. 
Wi thin gunshot of the Agricultural School, near Cuzco, one 
may see as shocking gully erosion as existed in the state of 
Gcoigia a few years ago. 

Peru is an i^ospitable land. Acre for acre, it has one of 
the lowest carrying capacities to be found anywhere in the 
American continents. Until two or three years ago, when a road 
was driven over the Andes, it was cheaper in Lima to bt^ 
pine from Oregon than the hardwoods growing in Pern’s 
forests less than two hundred miles away. This may still be so, 
but if it is not it will almost certainly be true again, because 
Peru is destroying her forests and is, as yet, little concerned 
with sustained yields. 

The problem of conservation in Peru is especially interest¬ 
ing because of her outstanding accomplishment in restorii^ 
her flocks of g^uano birds. In the soundness and integrity of 
this project she set an example not only for die Americas but 
for the entire world. Were natural resources generally man¬ 
aged as intelligendy as the Peruvians have—in this century- 
managed their guano, the future of the human race could be 
regarded with considerably more optimism. 

Without guano, the productive capacity of die coastal lands 
rapidly falls away to almost nothing. With guano, they have 
few equals. 

The guano exists on the coast of Peru ^ough an unusual 
and extremely interesting complex of arcnmstances. Most 
important is the offshore drift of her waters, caused “ 1^ 
by the influence of the trade winds as they reach the surface 
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after having crossed the Andes and in part by the sp^ng 
of the earth. As on the coast of California, this results m up- 
wellir^ of cold waters from the depths, waters rich m the 
chemicals needed by marine plants. The Andes, desiccating the 
trade winds by adiabatic cooling, protect the pano deposits 
against the washing they would suffer were it not for the 
Andean dam. The cold Humboldt Current has made possible an 
invasion of Peru’s tropical-zone waters by the white-breasted 
cormorant, the chief guano producer, from subantarcnc re¬ 
gions. These birds live on Peruvian islands, literally by the 
millions, and form one of the densest concentrations of verte¬ 
brates known anywhere in the world. 

Guano was used by the pre-Columbian Peruvian Indians, 
much as menhaden were used to fertilize corn in early ^ew 
England. The Incas protected the guano islands and the tres¬ 
passer on them was subject to the death penalty. 

With the advent of the Spaniards, whose primary aim was 
to steal all the gold and silver they could lay their hands on, 
both the native population and Peruvian agriculture went into 
a nose dive. The guano islands were largely neglected and the 
excrement of the birds was permitted to accumulate, with only 
■email cargoes being removed, until the middle of the nineteenth 
century. Then, stimulated by the geographer Humboldt, in¬ 
terest in guano rapidly mounted until sailing vessels came from 
all over the world and Peru had a guano boom comparable 
to California’s Gold Rush. Like most men in most of the world, 
the “developers” of the guano resource assumed that it was 
limitless. Von Tschudi, a nineteenth-century naturalist, esti¬ 
mated Peru’s guano suppUes at over 23,000,000 tons. During 
a period of years, known among the Peruvians as the “Satur¬ 
nalia,” the guano accumulation founded many fortunes and 
paid the entire cost of operation of the Peruvian government. 
The birds that produced the guano were regarded as nuisances, 
and small boys were paid to drive them away from their nests 
because they interfered with guano collection! By the latter 
part of the nineteenth century, the guano exploiters were 
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scratching bottom on most islands, and in 1911 the entixe oosst 
of Peru was able to produce only 30,000 tons of the fertilizer. 

After much discussion, pro and con, there was established 
in 1909 an entirely novel conservation organization, the Peru¬ 
vian Guano Administration, or Compania Administradora del 
Guano. This was a limited stock company, the shares of which 
still pay a guaranteed 10 per cent, in which the Peruvian gov¬ 
ernment held a 51 per cent interest. Operation of the company 
was left entirely in the hands of the busmess organization, 
which was given a complete monopoly over the guano islands . 
For more fhan thirty years the guano ad min istration was under 
the direction of Don Francisco BaUen, to whom most of the 
credit for its success is due. Rigid control was established over 
all the islands, full-time wardens were employed to proM 
the birds, and the slow dimb toward a full avian population 
was once more begun. The success of this Peruvian venture 
is best shown by the increase from 30,000 tons of guano in 
1911 to 168,000 tons in 1938. Peru has thus assured herself of 
a means of completmg the cycle that, in most countries, is 
carrying the riches of the land down to be lost in the sea. In 
Peru the current is reversed, and through the me^nm of the 
birds the all but inexhaustible riches of the sea are being restored 
to the cultivated fields.^ 

"Were it not for its guano, Peru would indeed be m a sony 
state. There is, unhappily, more than a little truth in the C3niical 
statement of a North American mining engineer, ^ 5 ™ 
twenty-five years near TrujiUo: “The chief wealth of dus 
country lies in its cheap labor supply.” 


The Unstable Land 

One of the greatest national assets of Chile, perhaps the great- 
«t aset, b its htoh death rate. Thb b a shocl^ sBMramt 
Nevertheless, if one does not beUeve there b a t^e m having 
mote people Uve ever mote mbetably, destroy^ then- cotm- 
try with increasing rapidity, the condnsion is mescapahle. 
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The northern third of Oule is occupied by ont of Ac 
sterUe deserts to be found anywhere in the world, h “ 
in nitrates desperately needed by many counmes, but for 
the most part by countries that cannot pay for 
they cannot. It does not have the advantage, en|oye y 
Peruvians, of scattered river valleys where crops can e groum 


on irrigated land. . 

Parts of central Chile are, acre for acre, one of the richest 

regions anywhere on earth. Irrigation water, flowing from 
Andean snows, is abundant and dependable. The carrying ca¬ 
pacity of this land would be far higher were it not for the 

systems of landownership. ^ r u • 

Enormous tracts of land, visited only occasionally by their 
wealthy owners, are undercultivated; it is no uncommon thing, 
south of Santiago, to see rich, irrigated fields of Class 1 used 
as pasture. In the central provinces, 5,396 haciendas of more 
than 500 acres contain 80 per cent of all farm land; 69,761 
small holdings add up to less than 5 per cent of the total rural 
area—and average 16 acres each. Some 400,000 people are 
eking out a living on farms of less than 4 acres. With these plots 
we may contrast 375 farms of more than 12,250 acres! 
Various gestures have been made toward redistribution of land 
but so powerful are the hacendados that little progress has 
been made. The government (1946) takes orders from them, 
rather than control being exercised in the reverse direction. 

The Andes of central Chile are forest land. The central val¬ 
ley is further locked in by the coastal range whose semiarid 
pastures are heavily overgrazed and everywhere eroded. On 
a train trip from Llo-Lleo to Santiago, I made a random count 
of gullies on such land, and found one every 1,300 feet. South- 
central Chile possesses some excellent pasture, but much of it 
is so sloping that it cannot withstand the heavy rainfall, once 
it has been culrivated. There are many areas here that have 
passed from virgin timber to abandoned land within twenty 
years. In the provinces of Arauco, Bio-Bio, Malleco and Cautin 
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—formerly the breadbasket of Qiile—eroaon has m)iired about 
one-third of the land, as it has in the eight provinces to die 
north. The fall of wheat yields, in quintals per hectare, in 
eight central departments tells the story: ** 


19H-1917 lO^. 

1918-1924 9.9 

1925-1931 8.4 

1932-1939 7.1 

South Chile, so brilliandy described in Darwin’s Voyage of 
the Beagle, is covered with a dense, temperate rain forest, ex¬ 
cept for the smaU segment of Patagonia that is semiarid giazr 
ing land. When Darwin’s shipmates went ashore on the island 
of Chiloe, they were forced to scramble over the lush re¬ 
cumbent vegetation—and they took soundings through the tree 
branches to determine how far beneath them lay the ground. 
Much of Chiloe’s sour soil has now been cleared of its forest, 
and in the hundred years since Darwin traveled along the 
coast a substantial percentage of this topsoil has been washed 

into the sea. - 1 1 

Alost of southern Chile must be written off the agncultoral 

books. It is predominantly an area of low temperatores that 
retard soil development; in many places, on the ubiqoitons 
slopes, the cutting of a angle tree will initiate di^strous eroaon. 

Chile, despite her relatively stable population, shares die 
land hunger of most American countries. She is turning towaM 
interior valleys in the south, much as the United Stat« turned 
toward the wild West a hundred years ago. Aloi^ the Simpson 
River, in the province of Aysen, she is attempting to develop 
grazing and agricultural areas, and on a smaU scale she is tc- 
peating many of the errors made in the Umted Smtes. 

^ To^ and farmhouses are being established on flood plaiiB 

where, like the towns and farmhouses of the Misassip^ an 
Missouri bottom lands, they are as vulnerable “ 

aoods. She is lo^ and burning off pr^ptous 
losing not only topsoU but aH the soil m the process. Along 
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the inland waterway approac^ Ay^n, ^ J 
that have been settled and abandoned withm two de«d« 
The ^trance to the Simpson River is already so full of silt 
St the small steamers connecting A^en with 
Chile can pass only at high tide. The L nited tat^, neg e g 
upstream engineering, has spent hundreds of millions of dol¬ 
lars on “pork” for its Rivers and Harbors Committee, ut t e 
is no possibility that Chile can produce enough 
dredge out her rivers and buUd levees. Osomo, one of the chief 
towns of the south, was formerly reached by a n^gable nver 
sod from the uplands now makes it impassable. The pimcipal 
southern port of Corral is rapidly being cut off by sUtanon. 
Chile is, in the most Uteral sense of the world, by mismanag 
ment of her difficult lands, committing national suicide. 

One of Chile’s greatest riches is the unequaled beauty of her 
countryside. Hundreds of mUes of snow-capped peala stretch 
from the Peruvian border to Cape Horn. In south-centr^ 
Chile many of these peaks have their own lovely mirrors, m 
such lakes as we of the United States have preserved m our 
national parks. This beauty has drawn visitors from all the 
world. Were it protected, it might well give Chile a tourist 
business that would rank with that of Switzerland. Instead of 
guarding its natural beauties, Chile is wrecking them as fast 
as they can be sold for a few pesos. Most of the forests sur¬ 
rounding the lakes lie in Class VII and Qass \TII land. This 
is all being treated as though it were Class I land. Forests are 
being burned and witlessly cut. Farms are set up on slopes 
need only a few years to become sterile wastes. WTien I 
was in southern Chile in i945t smoke from forest fires was so 
thick that it was impossible to open the windows of my bed¬ 
room at night. Visitors who had gone into the country from 
Argentina, and from Santiago, left by the first available train. 
Fires swept the frii^es of the lakes, to the very doors of tourist 
hotels. Unless Chile takes prompt and intelligently calculated 
steps to preserve the exquisite loveliness of her southlands, 
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they wUl soon attract no one except the naturalist 

in Ae slow march of destroyed land back to producnv eness. 


The New Atlantis 

Not all of Latin America has been caught off ecological 
balance, and in many countries a change m land-u^ pracnces 
promises a favorable prognosis. Eastern Bohvia soil 
rich, unimpaired lands. Some of the finest, unoccupied sod m 
the world is to be found in Paraguay. The Domimcan Repubhc, 
partly because it has protected itself against the Hainan hordes, 
has r^m for more people. Vast BrazU, i.nth sciennfic manage¬ 
ment of its resources, could absorb several millions of people 
-though only a tiny fraction of the vast numbers suggested 
by many advocates of immigration; for Brazil, more important 
than immigration is the necessity of resettling milUons of her 
citizens and stabilizing the slopes they are tearing down, ^d 
there always remains Argentina, with the deep, rich soil of 
her pampas, which are less vulnerable to abuse than perhaps 
any soils in the world. Most of the rest of the earth can well 
envy this bountiful environment. 

Latin America’s dilemma is inextricably ecological. Because 
of her climate, many milhons of people have concentrated 
between two and eight thousand feet altitude in order to esca|^ 
the diseases and agricultural limitations of the lowlands. This 
has placed most of them on sloping lands. The result has been 
such dynamic and widespread destruction of the land as is 
ecpialed, perhaps, only in China. Milhons of acres have already 
been eroded and the rate of erosion, under increasingly de¬ 
structive agricultural techniques, is every year accelerating. 

The cardinal consideration in Latin American land man¬ 
agement is that there exists in this area today soTne twenty to 
forty million ecological DPs. They are living on, and farming, 
land of Classes V to VIII, and it is essential that they be moved 
off the slopes if they are not to destroy their countries’ means 
of existence. Resettlement will be difficult and expensive. But 
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Latin America has no choice. She must move her DPs—or sink 
to the most miserable subsistence level. 

A Guatemalan Indian—a literate one—summed up the prob¬ 
lem well. I had been showing him, for the first time, the mean¬ 
ing of the CTullies through the com- and wheatfields, and of 
the chocolate color of the river that flowed by. 

He watched it a long time, standing with me in the rain; then 
he said, “W'hv, mv countr^^ is a New Atlantis. It is disappearing 
beneath the ocean.” 
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J Xad the deer of the Kabbab plateau been pro- 
vided with guns and munitions, and a cerebral cortex to free 
them from the restraint of instinctive behavior ^d allow them 
to develop a master-race psychology, they might well have 
started a campaign of world conquest. They had been forced, 
by overprotection and overbreeding, into a situation closely 
analogous to that of modem European man; one hundred 
thousand stomachs had to be filled every day from land that 
could provide for only a fraction of that number. The master- 
race idea has seen many rebirths, from the Chosen People 
through Urban 11 and the bearers of the white man’s burden 
to Joseph Goebbels; it is a convenient sop to the consdence of 
peoples on the make. 

But the deer lacked the “higher” brain areas—and many of 
them died. Man, who is chiefly differentiated from other ani¬ 
mals by an ability to learn from the past and to reject the past, 
is at present deciding whether or not to destroy most of his 
tribe. Upon his decision—whether or not to make use of his 
special abilities—will his survival largely depend. If, like the 
deer, he clings to certain ancient patterns of behavior, there 
is no hope for our civilization. Tlie decision is likely to be 
most fateful in Europe. For there man has outbred the carry¬ 
ing capacity of his range, and evolved destructive means of 
implementing his fears and his hates. In Europe, need is the 
fpse that, dme md again, has carried die spark. 

On the continent as a whole, there are only 0.88 acres of 
arable land per per«>n; American nutridoiiists calculate that 
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2.5 acres are required for an adequate standard of living. If 
Europe could not feed on the lands of other parts of the world, 
milli on!^ of her people would die, most years, of cold and 
starvation. Even before the war, with a high degree of indus¬ 
trialization and imports of milhons of tons of food and raw 
materials, the peoples of Europe endured a li\'ing standard far 
below that of the United States. The average, on Colin Qark’s 
scale, was only 44 per cent of ours. 

E\ erv stain of wheat and r\-e, every sugar beet, ever)- egg 
and piece of veal, ever\- spoonful of olive oil and glass of wine 
depends on an irreducible minimum of earth to produce it. The 
earth is not made of rubber; it cannot be stretched; the human 
race, ever)- nation, is limited in the number of acres it posses^. 
And as the number of human beings increases^ the relati\ e 
amount of productive earth decreases by that amount. 

Let us look, briefly, at what is happening to the raao m 

Europe; ^ 


Acres of 
Arable Land 
per Person 


Greece 

0.74 

Hungary 

1-53 

Run\ania 

1.70 

Poland 

1-33 

Italy 

0.74 

Belsitmi 

0.30 

Netherlands 

0.27 

Germany 

0.69 

F ranee 

1.24 

Sweden 

1.46 

Denmark 

1-73 

United ICingdom 

0.27 

Ensland and W’ales 

— 


3 


Rate of Popu¬ 

Years Needed 

lation Increase j 

to Double 

per 1,000 

Population 

11.8 

59 

5-9 

118 

10.1 

69 

11.2 

62 

9-4 

74 

1.2 

579 

11.5 

61 

7-6 

92 

•4 


3-1 

224 

7-5 

93 

2.2 

314 
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Kaibab Man 

The significance of the third column might be stated another 
way; it tells the number of years that will be required to halve 
(apfwcoximately) the per capita carrying capacity of die land. 
Two of the countries we have been most generously aiding— 
at the e^)ense of our own living s tandar d, it should be remem¬ 
bered—are two that, by failure to control their reproductive 
are most rapidly reducing dieir capacity for self-help; 
they are behaving remarkably like the Ka i bab deer. 

It is i fif»>T»>gring to isolate the European countries on whitdi 
we have and which do not possess rich overseas colonies. 
If we arrang e them accordii^ to their living standards, widi 
the at the end of the Use, and rank die same countries 

according to their birdi rates, with the lowest at tte bottmn, 
we an extremely dose correladon. 


Living Standard 

Bhth Rate 

Rumania 

Romania 

Italy 

Greece 

Poland 

Poland 

Hungary 

Italy 

Greece 

Hungary 

Germany 

Sweden 

Germany 

Denmaw 

Denmark 

Swedoi 


Not one country in the above lists even approaches the 2.;- 
acre minimum of arable land, and of them all only France, wi^ 
its reladvdy high standard of living, has enioyed a period with¬ 
out an increase in popnladon. All these countries expect or will 
expect to be fed from non-Eurtqiean lands and tb^ expect— 
even insist on—not falling but rising living standards Itidyyd, 
tfarongh the Adandc and United Nadons Charters they wer e 
all but poomised sudh a rise. How to repeat die mirade of the 
loaves and fishes the poUddans have not tol d ns. 

Were the Europeans not snperladve agricnltorists, their 

skoatkinand that of the world would be far worse than it now 
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is. We like to think that we are the world’s best fanners, yet 
Belgium produces about 320 bushels of potatoes per acre com¬ 
pared with 1 lo for the United States, There is o^y one of die 
nineteen countries of Northern Europe that has yields of less 
than 160 bushels per acre.^ The producdon of grain in the 
United States amounts to 18.6 bushels per acre, whereas in the 
United Kingdom it is 31, in Denmark 39.3, Germany 29.8, in 
the Netherlands and Belgium 37.7, etc. 

Before the war, Europe imported 14 per cent of her bread 
grains (including 1,000,000 tons of rice), 43 per cent of her 
fats and oils, 31 per cent of her sugar, and 15 per cent of feed 
grains. There had been a considerable shift toward self-suffi¬ 
ciency; in die 1920’s Europe bought, at relatively high prices, 
about 700,000,000 bushels of wheat, but by 1938 had reduced 
this by one-third, or to the equivalent of wheat produced by 
3^,000,000 acres of land a year. 

In 1938, the United Kingdom imported a litde over 200,000,- 
000 bushels of wheat, which was a few million less than in die 
ip2o’s, despite the considerable population rise. Subsidies to 
British farmers resulted in a 43 per cent increase in home pro¬ 
duction in 1932-1937. 

Italy was formerly the largest importer of wheat in con¬ 
tinental Europe, Avith an annual net of about 80,000,000 bushels 
during the mid-twenties. By 1937, Italy had cut its imports to 
18,000,000 bushels, a decline of 78 per cent. This was done in 
part by an increase of production of 25 per cent per acre and 
in part by an increase in acreage of 5 per cent. 

Germany’s net wheat imports averaged about 70,000,000 
bushels annually, during the twenties, and in the five years 
ending July, 1937, they averaged only 8,000,000 bushels, or a 

decline of 89 per cent. 

In the mid-1920’s, wheat imports into France averag^ 
53,000,000 bushels, which were cut to 10,000,000 by i 937 * 
1934-35 *»er wheat exports exceeded imports by a considerable 

In southern and southwestern Europe, the deficit wheat 
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producers were Portugal, Spain, and Greece. Even before the 
outbreak of the civil war in Spain, these countries together had 
reduced their imports by approximately 8,500,000 bushels a 
year, compared with imports in the 1920’s. Portugal and 
Greece before the war had increased production until they 
were supplying 92 per cent of their total requirements, in com¬ 
parison wiA 86 per cent in the 1920 s. 

Reduction in imports does not mean that the gap was being 
filled from European farms. It resulted, to a large extent, from 
a deterioration of diet. Com, rye, and potato flour were in¬ 
creasingly used in attempts to arrive at national and continental 
self-suffidency. There was a considerable cut in the use of feed 
grains, which brought about a decrease in animal foods.® This 
prewar trend was already preparing the way for the Spartan 
—or Asiatic—measures to which Europe resorted during the 
war. These were described, in 1944, as follows: 

All the countries dependent for a large production of their 
food supplies on overseas shipments plowed under vast areas 
of pasture; they reclaimed idle land; they adopted plans for a 
chj^e in crop acreages, and increased farming subsidies; they 
drafted people for work in agriculture. These Europiean import 
countries increased the acreage of potatoes, beets, sugar beets, 
carrots—the commodities and types of food that yield the high¬ 
est amount of calories, not per man-hour but per acre. They 
substantially increased the acreage of oil seeds. 

The European farmers stepped up on a large scale the output 
of another group of foodstuffs—the vegetables. The Germans, 
for instance, increased their commercial vegetable or truck- 
crop production by 250 per cent. With the shortage of meat 
and fats, the vegetables substituted high yields of healthy food. 

In the words of Dr. Karl Brandt of Stanford Universitv: 
"If you face the loss of 20,000,000 tons of food and food im¬ 
ports that came from overseas, and the possibility of starvation, 
the natural thing to do, of course, is to cut do-wn on the non- 
essential proportions of the scarcest foodstuffs. These propor¬ 
tions consist mainly of the large ^ount of animal products 
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and fats diat the indnstrialized people consomed. Yon kill the 
chickens first, because the chickens eat what man can eat, 
namely grain. When yon feed chickens, yon lose between 
seven- and nine-tenths of the food energy that we measure in 
calories. In other words, up to ninety per cent of the energy 
goes to waste with every pound of anim al products eaten, 
■^hich is not vital in the diet. AYhen it comes to the ^[uesiioji 
of survival or perishing for millions of people, as in Belgium, 
Denmark and Holland with their tremendous chicken flocks, 
which existed mainly on the imported feed bags, they slaugh¬ 
tered the chickens right away, down to twenty-five or thirty 
per cent of pre-war numbers. This was the only intelligent 
rhmg to do. The American press which reported these news 
items created the wrong nnpresaon, that this was a sgn of 
starvation. It was quite the oppoate. It proved that these nadons 
were on the alert, and did the right thing to avoid starvation. 
The next step taken was to cut down on the number of pi^ 
because the pigs compete with man for food. They eat grain, 
potatoes and skim-milk, which man can eat directly if he waiffi 
to, and if he has to, in place of bacon and pork. It was ^pty 
the natural economic ad)ustment to the shortage of feed 
and oil cake.” * The Europeans did, during the war, essraoally 
what we have been asked to do since the war-degrade^ 
own diet-in order to feed them in the style to which Aey 
have become accustomed. 


Cyprus 
Portugal 
Greece 
Turkey 
Italy 
Pol^d 
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TABLE 4 


Food and Income ® 

Fer Capita,Pre- 
Calories •war Fer Cent 

Number from Cereals 

2,304 < 58.1 

55 -' 

2,523 54*5 

2,619 <51.3 

2,627 < 5 i.i 

2,702 ^1.6 


Annual Income 
Fer Capita 


68 

77 

141 

81 





' Mm^mettand Wa/^-Spmm 


^i^^oshmdda 

2,7di 

45 * 

159 

Spam' 

2,788 

50.8 


Hungary 

2,815 

63.8 

114 

re w 

Balgaiia 

Rumania 

2,831 

2,865 

75 -* 

69*6 

7 * 

86 

Yugoslavia 

Belgium 

2,866 

2,885 

72.1 

41.3 

74 

258 

Auseda 


42-4 

303 

finland 

2,950 

42. 

150 

ISTetherlands 

2,958 

3»*7 

3*3 

Germany 

2,967 

37.6 

449 

Iceland 

2,980 

39-7 


United Kmgdom 

3.005 

29.9 

478 

Francse 

3,012 

40.1 

*57 

Swireedand 

3.049 

34 -* 

450 

Sweden 

3 . 05 * 

29.8 

394 

Norway 

3.»*9 

36.6 

349 

l^re 


37 *« 

240 

Slenmark 

3.»49 

26^ 

348 

tjhsded States 

3.*49 

* 7-3 

555 


ttend dutoi%h the 1930*8, aood dae diarp adinstiiients 
%sb 3^ fonabfy^ dnriBg the'«ar, lend strong soppcnt to the coo- 

fiadoii that Europe could feed 35 per cent mote peojde-^ the 

ftr fflttwie. standard.* Before the war the averap £iifo> 
|Mgaa ate sdioiit six times as much meat as die Aaatic, or 94 
iNVihida. In addition he ootrsmiKd 442 pounds of bread gtun, 
p9ipoitnds of potatoes, tfo pounds of sugar, and 53 pounds of 
Unfommaoeiy, however, in i^dee of the war, the 
^' lSj»i%wa« Tinaggam fiR, and iocalizi^ tnalnumooo, the population 
^^Sson^ie, eacduding Russia, increased by ii^ioo^m>o people 
^^bti'eem936 and 1946; and the population is mcpeceed to rewdh 
■ Vpp^l^OfXf^oOo by 1955 or an xnereare of to pot cciu an tdn t u 
'years! * One cannoc huasc too o ften on the fact that 
inerrese is, hmdamenrelly, as mndi a ph^^ued 
though <nie burned down soorehouses cioniamiog 
piidi)l'370,ooo,ooo en^ty sBoniachs to jfiK three thoes 
§ 1 ^ ditf must be dtanrii irons somebody's 
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land—there will be 404,000,000 empty stomachs, or as many as 
there were in 1939 in Sweden, Denmark, Holland, Eklgium, 
and Austria combined. This increase in hungry stomachs—and 
no increase in land! Indeed, the total environmental resistance 
on the land that is left is rising with the population pressure. 

One may understand this situation more clearly by conader- 
ing physical conditions in certain parts of the Continent. 

Northern Europe, comparable to Maine, northern Michigan, 
Wisconsin, Minnesota, and Washington, was originally covered 
by spruce, fir, and tamarack. This area included most of Scan¬ 
dinavia, northern Russia, and Scotland. Its soils were of the 
acid type underlying our own pine forests, and have not pro¬ 
duced farms of high carrying capacity. South of the coniferous 
belt lay great stretches of broad-leaved forests, ranging from 
Ireland to the Black Sea. 


Aloi^ the Atlantic, high winds are inimical to the growth 
of trees and crops alike. While temperatures are mild and 
equable-with a mean variation in Ireland of less than 15 degrees 
F^-the summet temperatures are too low for com and the 
rainfall often too great for wheat; they are also unstable md 
jeopardize the growii^ season. The disastrous f aili^e of British 
and Irish wheat crops in 1947 should have surprised no one. 
This coastal area produces most successfully oats, root crops, 

and grass for cattle. . 

Germany, eastern France, and southern Scandmavia, with 

more stable temperatures, summer rains, and abundant wmter 
snows, are weU adapted to production of cereals and grap^ 
In both these regions, agriculture has develo^d over centunes 
and man has learned the fine arts of rotaoon, faUowing, 
ii^, etc. Along wth parts of southern China, Java, md *e 
Philippines, where human and animal manures are hberally 
used. Western Europe maintains its agriculture on a sus^e - 
vHeld rather than an extractive basis. As a matter of fa«, during 
the past few decades, production per acre has been nsmg oyer 
some of this area, with the skills of agricultund saenosts 
brought increasingly to bear. The biotic potential is more nearly 
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realized. Nevertheless, this is far from being a umversal condi¬ 
tion and mounting population pressures reverse the trend. 

Above all. Western Europe has been spared the cutting rams 
of the New World. This has at once saved European lands and 
conditioned European emigrants—“land is land —to expose our 
soils to the erosion already described. 

As one moves inland, two major limiting factors come into 
play: an increasing altitude and a decreasing precipitation. As 
one approaches the border of Russia, conditions are more and 
more like those of our own Great Plains; the eastern side of the 
Danube is subject to vagaries of climate comparable to those 
of Montana and the Dakotas. 

The Mediterranean region is marked by mild winters with 
rain, which is of extremely limited use for agriculture because 
it does not fall within the growing season—and by hot dry sum¬ 
mers. The characteristic native plants are the cork oak, cy¬ 
presses, and cedars. Where these have been destroyed by cut¬ 
ting or fire they are replaced by the brushy maquis, the name 
of which became famous during the war. This area, through ex¬ 
cessive cropping and grazing, especially by the goat, has reared 
its environmental resistances like great ramparts against the 
well-being of man. From Spain to Hungary, slopes are washed 
down to bedrock and, except for intermont and river valleys, 
the carrying capacity of the land has been brought low. A clue 
to agricultural productivity is given in the following table: 

TABLE 5 

Weekly Incomes in Agriculture (tysf)* 



Small Cultivators 

Hired Laborers 

Yugoslavia 

$1.00— 2.00 

(few hired) 

Poland and Rumania 

1.40- 2.40 

$1.40- 2.00 

Hungary 

2.00 — 3.00 

1.40- 2u^ 

Belgium 

3.60-4.60 

3.60-4.40 

Germany 

4.00 - 5.00 

3.60 — 4.60 

Netherlands 

4.00 - 6.00 

4.60 - 6.00 

Denmark 

6.00 - 8.00 

4.60 - C.20 

Great Britain 

8.00— ? 

6.00-7.20 
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Teie Hungry People 

Estimates on food intake in Europe before the war are given 
in Table 4. Calorie figures are, however, deceptive. For ex¬ 
ample, Denmark, despite the fact that she was a heavy producer 
of dairy products, included few of these in her people’s diet 
and substituted sugar and margarine; she also suffered from a 
lack of fruits and vegetables. Denmark, herself a parasite on the 
New World that supplied food for her livestock, shipped her 
converted com and wheat in the form of bacon, butter, cheese, 
and eggs to luxury areas such as London—which themselves 
were parasites on other countries’ lands. Trade balances, as 
symbolized by money, were favorable, so no one bothered too 
much about nutritional standards or at all about such remote 
concerns as biotic potentials. Two-thirds of the food of the 
Italians consisted of wheat, rice, and com. In some parts of 
Po lan d meat was eaten only three or four times a year; although 
many farmers produced dairy products, they had to sell prac¬ 
tically all of these to pay for farm necessities.® 

The productivity of the land in many parts of Europe, from 
Spain to the Balkans, has been notoriously reduced by the 
latifundios, or great estates, held by a few, often absentee, land¬ 
lords. They were one of the first objectives of Spanish Repub- 
hcan reform. They were rarely cultivated efficiently or fully, 
and one of the most highly tooted Co mm u n ist measures has 
been to break up these great areas of land and ^ve or sell them 
to the peasants. A problem that has received little attention or 
general discussion is that of the minifundio, or excessively 
small tract of land, such as has already been described in Latin 
America. Many farm families in Eastern Europe are trying to 
eke out existences on five, six, and seven acres. These may be 
broken up into small parcels, separated one from another by as 
much as three or four miles. The growth of population in that 
part of the Continent has increased partition, with a conse¬ 
quent rise in the cost of the land, and it is reported that Com¬ 
munist authorities-perhaps as a step toward forcing the people 
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into the mold of coUectivized farming-^e providing faiiuhes 
with less-than-subsistence farms. The limited area of each tract, 
by making grazing impossible, reduces the supply of manure 
that is so important to the farmer in France. It also makes re^ 
for the land impossible. As a result, production per acre is 
falling in much of Eastern Europe. It has been dropping for 
twenty years in southern Poland.^® 

Generalization about Europe may, of course, be misleading. 
Each country is unique in productive capacity, economic or¬ 
ganization, cultural patterns, etc. Before the war the United 
Kingdom depended on imports of some 50 per cent, to support 
50,000,000 people. Germany imported about 25 per cent of its 
fo^. The coastal belt of dairyii^ countries, from Belgium to 
Denmark, depended largely on overseas grain that they subse- 
quendy re-exported in the form of animal proteins. France, 
nearly self-sufficient in foodstuffs, possessed a relatively high 
acreage of arable land per capita plus the great advantage of a 
favorable climate and a sound bailee between urban and farm 
populations. 

There is no space here for a detailed consideration of the 
nations of Europe, but Greece has especial meaning to the peo¬ 
ple of the United States and has recendy been carefully studied 
by an FAO mission. Since the country shares so many charac¬ 
teristics with other Eastern European countries, and is so firmly 
intermeshed vtdth American problems, it deserves ^dal at¬ 
tention. 


Goat-God’s Domain 

Greece is a small country with a total area of 50,100 square 
miles. The useful agricultural land inside her borders is 12,700 
square miles, or 25 per cent of the total. This b the full extent 
of all lands available for the production of food for 7,500,000 
people, whether or not in production at the present time or 
susceptible of development. 

The cultivable land lies mosdy in valleys or on plains near 
the coast, at the foot of steep slopes. The remaining 75 percent 
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consists largely of predpitons mountains that rise to a hdght 
of io»ooo feet. This broken terrain, like that of much of Eastern 
Europe, Aaa, and Latin America, creates extremely difficult 
problems of a physical and economic nature (such as communi¬ 
cation and transport) that must be solved if Greece hopes to 
move toward self-suffidency. Even under normal peacetime 
conditions, Greece was able to produce only about 6o per cent 
of the food she needed. 

Her grain production of 13.5 bushels per acre was the lowest 
in Europe. On the plains of Greece the typical large farmer 
has only 7.5 to 12.5 acres per family. In 1938 the average ^ 
of farms, including crop land, faUow, vineyards, and orchards, 
and not excluding the few b^ farms and estates, was 9.1 acres. 
Omtrast with this the typical family farms of our own wheat 
belt—320 to 640 acres—and our com and livestock farms of 


160 to 320 acres! • 

Like most overpopulated countries, Greece has ab^d h^ 
land. For centuries she has tried to support an imp^bly high 
number of gniing animals, which have destroy^ her for^ 
and contrihuted to erosion and excessive mnoff. Like otto 
supersaturated countries, she has turned her land over m the 
8<^ In the common and mistaken notion that it would i^ 
prove grazing, she has burned her hillsides repeatedly since the 
Greek War of Independence of i8ii; the custom of hutning 
has become deeply seated in the country’s folkways. 

Because of bumi.^, overgraring, and the att^pt to produa 
grain, usuaUv without sod-conservanon pracnces, o^ds 
Classes II to \ail, erosion of these lands B ' 

out the country e.xamples of serious eron^ may ^ 
good land; they could have been^vented if 
fXig to abid; by nature’s laws. There is some 
lo^Tterracing. Today, the economic pressure is » ^t that 
a substirete Uveiihood can be provided 
Zmere the practices that encourage erosion will he connnued. 
^ dorem oT^untries on the other four continent, Gre^ 
^.rironted with a serious resettlement problem. U potential 


• 204 * 




ManSparwn and War-Spawn 


canrying capadries are to be realized, hundreds of thousands— 
and probably millions—of people must be moved from hillside 
areas. 

As was described in Chapter 5, the destruction of cover has 
had a catastrophic effect on the hydrologic regime. Rivers, as 
in the Venezuelan Andes, are “anarchic.” They alternate be¬ 
tween floods and periods of extremely low water; for example, 
the maximum discharge of the Pinios River has been estimated 
to be at least 88,300 cubic feet per second, while the minimum 
discharge is only 200 cubic feet. Floodwaters are, of course, 
characterized by heavy burdens of silt and gravel; these cover 
fertile land and block the flow of water to such an extent that 
high water is driven back over rich coastal plains, often cutting 
new channels. In Greece, as in the United States, attempts at 
flood control have been initiated downstream rather than on 
the hilltops, with the result that Greek dams, like those of 
America, have had their storage capacity sharply reduced. 
Estimates of the life of these structures have been as much as 
200 per cent wrong! “ 

In short, Greece presents the same complex of pathological 
land use as is to be found in overpopulated, mountainous coun¬ 
tries throughout the world, and Greece may be expected to 
double her population—which means halving the amount of 
land per capita—in fifty-nine years. 

This is the country, the American people are asked to believe, 
that can be “restored” to democratic stability within a few 
years! A few hundred milhon dollars—representing millions of 
American working days—are to “raise” the standard of living. 
TTiis, despite the fact that prewar Greece had a per capita 
income of $68, that it has suffered serious war damage, an d 
has not reduced its bedroom activities! Greece has never, at 
least in recent years, achieved total exports of $90,000,000. 
These were lately agricultural products. Now the economists 
are going to industrialize Greece, and thus raise her standard 
of living. What Greece can sell, and to whom, in competition 
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with Germany, Britain, France, Italy, and the United St ate s, we 
are not told. How Greece can be **restored” fast oioiigli even 
to strike a balance with the new crop of babies, the economisa 
and politicians have not suggested. 

Pan, the goat-god, must have reveled these many centuries 
as his minions took over more and more of Greece. And the 
goat-laughter surely echoed through the Attic hills, as the 
strangers from the West began to pay panic tribum, to rebuild 
what the sharp hoofs had tom down! 

The agricultural program developed for Greece by the Food 
and Agriculture Organization to protect this road block against 
Communism is heeded about with a barbed-wire entanglemmc 
of “ifs.” A careful study of the report leaves me with die im¬ 
pression that its authors expect to solve the dilemma at the 
Gcreek kalends. There are many references to overpopulation 
and it is suggested that, if possible, Greece should move her 
surplus people into complacent countries—^if diese can be 
found. (The language, needless to say, is not that of the FAO 
report.) At no point in the entire report is there any suggestion 
that a positive effort be made to reduce the breeding of the 
How a group of sdientists would justify such an omis¬ 
sion on any rational grounds it would be interesting to know; 
such neglect would ^qualify a wildlife manager in our most 
backward states! Since Greece seems to have planted its hand 
firmly in the American dinner pa^ the question is of more 
rh^n academic interest to the American taxpayer. 


The Virile Italians 

Italy, which also begs sweet charity of Unde Sam, with more 
fhan a suggestion that if she does not get it she will move in 
with Uncle Joe, possesses the same amount of arable land per 
capita as Greece. In 1946 Count Carlo Sforza, in search of a 
dumping ground for surplus hui^ry people, cried, “We are 
overpopulated. We cannot possibly feed so many mouths! 
Yet, if Italy continues to multiply at the present rate, m seventy- 
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four years she will have less than half the productive land per 
capita that she now possesses. 

Hungry people are not likely to be willing to suffer the slow 
processes of democracy. Freedom seems far less important 
when one’s belly is rubbing one’s backbone—and the Man on 
Horseback, or the man on the red-starred tank, takes on plau¬ 
sibility as a leader out of the wilderness. Democracy, especially 
in our complex modem world where no part lives unto itself, 
can scarcely flourish on a diet of ignorance and illiteracy, and 
mobs of people scratching a bare living from overcrowded, 
exhausted, eroding land are not in a position to build schools, 
buy books, and train and employ teachers. It is no accident that 
authoritarian groups of all stripes consistently oppose freedom 
of education, and advocate imchecked reproduction. 

It is especially in the overpopulated regions that die Euro¬ 
pean land is most vulnerable to erosion, a situation in which 
cause is an effect and effect at the same time a cause. Serious 
erosion in Spain was probably initiated during the Moorish 
occupation. The Moors had ruined much of the southern shore 
of the Mediterranean and they made a valiant beginning on the 
same destruction in the Iberian Peninsula. The modem substi¬ 
tution, for small subsistence farms, of large estates owned 
by absentees and dedicated to grazing (and overgrazing), ac¬ 
celerated the destraction. 

There was serious deforestation in the Apennines in Roman 
timfiSj and even earlier in Greece. Destmction of forests in the 
Pyrenees and Alps is reported not to have become serious until 
the later Middle Ages; overpopulation of the valleys, with a 
growing demand for fields, pastures, and fuel, exerted a catas¬ 
trophic pressure on the mountainsides. In the French Pyrenees, 
large areas have been mined and attempts of the peasants to 
cope witii the erosion are reminiscent of conditions in south¬ 
eastern Asia.^ In the Balkans, outside of Greece, peasants resort 
to what might be called “teaspoon agriculture.” They send out 
their children with teaspoons, to look for fertile soil in rock 


• 207 • 






Road to Survhal 


crevices and any odier place it may be found, and use it on 
their fields as fertilizer. 

Before World War 11 the food situation in Europe was 
ameliorated by grain supplies available from the Danube Basin, 
and in some years from the Soviet Union. More than in any 
other part of the world, the structure of European sode^ has 
attained the complexity of a living organism, with each part 
influenced by other parts. This integration makes survival more 
problematicaL Europe reminds one of a dinosaur that has 
evolved great size and complexity under one set of ecological 
conditions (1800-1914). Now the environment has been pro¬ 
foundly modified—and the great beast left floundering. In die 
weakness of the analogy, tibe miniature size of the reptile’s 
brain, we find hope for Europe: her vast reservoir of scientific 
knowledge holds the means of escape—if she will take it. It is 
not to be expected that many European countries, or even 
Europe as a whole, including the United Kingdom, will be¬ 
come self-sufficient in food. 


Twenty years ago one of our foremost crop ecologists wrote: 
“Someday it may prove fortunate for the peoples of Europe 
and Asia that there are so few people on American farms, as 
well as so few in North America as a whole. ^ This was be¬ 
fore the explt^on of our Dust Bowl, before Hugh Bennett had 
made the American people b^ to see what was happening to 
their abused, overtaxed land. But Dr. Baker is still right; Europe 
will take all she can get. Europe is going to continue to expect 
to draw on the lands of other peoples in far regions of the 
world; and she is going to expect them to accept the produ^ 
of her factories in exchange for foodstuffs. Whether or not the 
rest of the world likes it, it is to a considerable extent a raw 
material colony of Europe-if Euro^ can keep it so. 

As has been pointed out, economists are of the opimon t^ 
Europe could support at an Asiatic level an even larger popi^- 
rion dian she now has. WTien Bismarck began to d^d for 
Germany a place in the sun, and Hitler set an entire tanoa 
yammerhig for Lebensraum, Germany’s Uvmg standard was 
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fa hkhor dan that of mo« of the world, but it was not high 
enowh to satisfy her; she sought to raise it by raping the lands 
of other peoples rather than by cutting the demands on her 
own lands and reducing her own needs through decreasing her 
population. She fought not for survival, as her leadere aUege^ 
tot for something approaching the American bv^ stantod. 
She tried to improve her lot through trade-but the rest ot the 
world had the same idea. Naturally, she encountered competi¬ 
tion from other industrialized countries. Natur^y, they pro¬ 
tected their industries by tariffs. Argeni^ Brazil, Chile, Peru, 
El Salvador, Egypt, India, and Australia could scarcely wave 
the economists’ magic wand of industrialization without pro¬ 


tection. . , . . . r • 

The attempt to develop new mdustnes m a nationaiiOTC 

world and, at the same time, to lower or abolish tariff barriere 
has created a sort of economic schizophrenia- And Europe is 
one of the chief victims. Her markets shrink as her need, 
through growing population pressures, expands. She wants to 
raise her standard of living—for more people. And in some of 
her parts she is not above resorting to blackmail to do it. 


Our Hobson’s Choicz 

We, as the nation with greatest total wealth, are, of course, 
the number-one victim. We have a great deal that Europe 
wants, in the form of food, raw materials, and—temporarily— 
capital goods. But what does Europe have that our lalmr unions 
and Ch^nber of Commerce officials will want strongly enough 
to accept, in aimpetition with our workers and businessmen? 
And where is the purchasing power in the “undeveloped,” raw- 
material areas to absorb the competing products of Europe, 
North America, Japan, and perhaps within a few decades 
Russia? 

Our own living standard was substantially lowered as we 
foi^ht, provisioned, and armed Europe’s war. It has been 
further lowered since the war, as we have tried to maintain a 
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sort of intemadonal WPA. It is undoubtedly going to be low¬ 
ered sdll more in years to come. 

We literally have no choice but to accede to the blackmaiL 
(If this term seems too harsh, we should remember “Uncle 
Shylock,” the radiant Strength-through-Nurembmg-Joy, the 
chants of “Duce! Duce!” as bombs flowered among Cthiopian 
huts. Xo assume that the spirit of Jefferson and Lincoln has 
descended upon the Continent with our dollars would be worse 
than naive.) Unless we pay it, we shall leave a vacuum rhi^r 
would suck in the police state from the east; and there would be 
no more of this self-determination nonsense. Unless we are 
willing to aid, there can be little hope of avoiding a resurgent 
militarism. An international WPA is to be preferred to an 
atomic or bacterial war against which there is no defense. 
Europe has the potential to w^e war, or will have it again 
within a few years. It has repeatedly shown itself willing to use 
that potential. We should be stupid, indeed, not to draw the 
fuse ff we can. 

But we shall be even more stupid if we do not recognize that 
the overpopulation that has contributed so much to past Euro¬ 
pean disorders is a continuing and growing threat. Our WPA, 
in Italy, Greece, and elsewhere is actually expanding the threat. 
A Europe of 450,000,000 in 1975 will be far more dangerous 
than was the Europe of 370,000,000 in 1935. And it will draw 
on a good many more acres of someone’s productive land. Not 
Europe’s, we most remember. Europe doesn’t have it. 

To the extent that our aid increases the European population, 
to that extent do we increase Europe’s difficulties and our own 
danger. Our food and financii^ and medical care, unless they 
are a gross failure, will reduce death rates. 

Birth rates are falling, but not fast enough to be much help. 
Vital statisticians solemnly tell us that if we wait long enough 
population curves will level off and birth rates be adjusted 
“naturally” to death rates. What may happen to the world 
meanwhile they seem to regard as one of diose bothersome 
realities which seep into academic doistcrs like the essence of 
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leaking drains. Politeness demands that we ignore the stench, 
if possible. Unfortunately, however, it is rising. 

Anything we do to fortify the stench-to increase the popu¬ 
lation—is a disservice both to Europe and to ourselves. Stabili¬ 
zation and eventual reduction in population in Europe \\ ould 
be one of the longest steps that could be made toward world 
peace and well-being. A United States of Europe, with one- 
half or one-third its present population, could probably main¬ 
tain a standard of living that would equal or e.xceed that of 
the United States. 

We are in a position to bargain. Any aid we give should be 
made contingent on national programs leading toward popula¬ 
tion stabilization through voluntary action of the people. We 
should insist on freedom of contraception as we insist on free¬ 
dom of the press; it is just as important. And as we pour in 
hundreds of millions of the American taxpayers’ dollars we 
should make certain that substantial proportions make available 
educational and functional contraceptive material. Quite as 
important as the Four Freedoms, which we have made a shib¬ 
boleth, is a Fifth Freedom—from excessive numbers of children. 
Far more than much of the world realizes, even the partial 
achievement of the first four is dependent upon this last. 
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Man versus Geogiaphy 


Few of the phrases of Kipling th-\t han't folnd a 
currency in our literature are as misleading as his line; “East 
is East and M'est is \\’est, and never the twain shall meet.” 
They have met many times, with explosive and frequently 
w*ith tras^ic consequences. Hordes from the Asiatic heartland 
smashed civilizations in both ancient Rome and ancient China. 
The greatest threat to the civilization of the modem West 
may well he buried in the rich, granular soils of the same area. 

Peter the Great opened the first modern breach in the W est- 
em wall, and the intellectual forces that flowed through that 
aap are not vet in a condition of equihbrium. Chve and Has¬ 
hes erafted the riches of the Indies onto the body of the 
British Empire, and we can still not foresee the results an 
amputation may bring. WTen Admiral Perr>^ pried open the 
^ates of Japan' less than a hundred years ago he let loose a 
Pandora’s horde that was checked only at the cost of 
sands of American fives and billions of American dollars^ The 
horde has quieted down, but since it seems to have firmly 
seated itself at the .American dinner table we can scarcely hope 
that our troubles with it have ended. The future of the W est 
is inextricably joined with the people and future of Asia, and 
the direction of the joint future may well depend on the m- 
telfigence with which we develop our relaaonships vnth that 

sprawlincr continent. _ 

Until Ae ^^•est interfered, life on the Asiaac continent was 

fairlv well stabilized except for upheavals grouang out of the 

slow fluctuation of climatic changes. The Asiaacs ha 
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veloped a way of life ecologically suited to their environment. 
In southern and eastern Asia this had brought into bei^ some 
of the world’s great cultures, and produced art, architecture, 
literature, and religions that we can scarcely claim have been 
surpassed. (The music and literature of northern Asia, far 
superior to anything produced in the New World, are of course 
deeply rooted in Europe.) One of the most cogent indications 
of the soundness of some of these civilizations is their duration 
through more centuries than any western civilization has been 
able to survive. 

It is probable that their power to survive lay largely in the 
simplicity of their structure. For these Asiatic ciWlizations 
were like colonies of that lowly and relatively unspecialized 
animal, the sponge. If one part were destroyed, the rest lived 
on unperturbed and re-established itself in the devastated area. 
Modem, western civilizations may be compared to a more 
complex animal, such as an anthropoid; if it becomes sick in 
any one of its members, so interdependent are its parts that it 
may weU die. Some of the sickness of modem Asia is seated 
in the complexity imposed on it from the West. 

The high degree of development of Asiatic civilizations b 
the more noteworthy because of the unfavorable geographic 
environment in which they grew. Asia b one of the continents 
least favorable to human occupancy, where the statistic “num¬ 
ber of people per square mile” has litde meaning; in the ma¬ 
jority of Asia’s eighteen million square miles, life for man b 
difficult or nearly impossible. The total carrying capacity b 
low. 


The Slow Equilibrium 

The response of populations to thb low carrying capacity 
was eminendy reasonable, and for many centuries they re¬ 
mained reladvely small In the sixteenth century, it b estimated, 
Indm had less than 100,000,000 inhabitants—a quarmr of what 
she has today. At the time of Perry’s interference, Japan had 
26,000,000 inhabitants; in 1800 Russb totaled only about 
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39,oc>o,cx>o people. Java, which today is bnrstiag at the seams 
with 47,000,000, in 1815 had to feed, clothe, and shelter only 


4,500,000. 

In this brief discussion of Asia I follow the eminent geog¬ 
rapher, Dr. George B. Cressey, and include die Soviet Re¬ 
publics. The boundaries between European and Aaatic Russia 
have never been satisfactorily fixed and die modem unifica¬ 
tion of the country would seem to be in accord witb a sensible 
geographic concept. It would not occur to many people to 
include England, Poland, or Rumania in the Ariatic area; there 
seems to be as litde reason for excluding the sma l l area of the 


western Soviet Union. 

Asia includes about one-third of the earth’s land mass. From 
the Dardanelles to western China extends a great wall of moun¬ 
tains that forks and reaches Kamchadca almost unbroken. In 
the lee of these mountains one finds the world’s greatest exten- 


rions of desert and near-desert. 

Much of the area that is in mountains is so hilly that sus¬ 
tained agriculture can be carried on only with terracing and 
other practices demanding so much labor that die carrying 
ca{>acity is inevitably low. 

Because of its size and its mountain chains, most of Asia is 
isolated from the oceans that are the source of the life-givii^ 
rains in North America and Western Europe. Interior Asia 
has no adequate source of moisture and it is probable that 75 
per cent of the continent has a rainfall of less than twenty 
^ches Because it is isolated from the tempering influences of 
large water masses, it is subject to fierce extremes of t^p^- 
ature. These are high in central Asia in the summer, and as the 
great land mass heats the air above its surface, this air rises and 
rocks in winds from around its periphery. In the wmter, on 
the other hand, the continent rapidly radiates its h^t an^e 
lowest temperatures known to man are found m S^na. 
coolii^ of the land creates a h%h-pre^e area mto which 
from the arctic, and powerful cold wmds 
from the edges of the high-pressure area to augment, with their 
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drying effect, the aridity resulting from lack of rainfall. 
winds, acting upon a poorly vegetated land, are a powerful 

erosive force. j r j 

As the summer v.Tnds are sucked in from the sea and forced 

to rise above the mountain chains, they cool and drop their 
tons of water on India, Burma, and southeastern China. W here 
excessive rains cut away sloping lands, some of the most spec¬ 
tacular erosion to be found anyu here in the world may be 
seen. On level lands, once the forest has been removed, the 
rains impoverish the soils by **vertical erosion, or leaching. 

The ecologist looks at vegetation as a clue to what may 
expected from the land. Most of Asia south to 30 degrees is 
covered by arctic tundra, with a permanently frozen subsoil; 
the great taiga, or coniferous forests, comparable to those that 
sweep across the acid soils of Canada; and semiand steppe, and 
desert vegetation. None of these offers favorable agricultural 
conditions. South of 30 degrees lie the mountains and the tor¬ 
rential, monsoon rains. 

In the Soviet Republics, a triangle with its base on die 
Atlantic extends far eastward. It receives almost unobstructed 
cyclones that bring life-giving rains from the Atlantic. From 
India to north China the monsoon zone, receiving precipita¬ 
tion from the Indian and Pacific oceans, again makes agricul¬ 
ture possible. The parts of these areas that are not too hilly or 
beset by long winters are the areas on which Asia must dep>end 
for its food. A glance at a piopulation map will show the re- 
spionse of the Asiatics to these conditions, since it is in the 
^viet triangle and south and east of the mountains that one 
finds the greatest concentrations of pieople. 

Except for these areas of land now so saturated with human 
populations that living standards are appallingly low, there is 
little unoccupied good land, except in die U.S.S.R- The Soviet 
Union is staking her hopie of feeding her mounting piopulations 
on semiarid lands with rainfall of only twelve to sixteen inches 
per year. As our own farmers learned to their sorrow, it is the 
area of deficient rainfall that is most subject to sharp variations. 
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Five or six years may provide good crops, and be foBowed by 
two or ibree lean years. These semiaiid cbemozem soib are 
the most productive in the world but, as Cressey points out, 
“So loi^ as the natural sod is not destroyed, wind erosion is 
seldom serious; once the soil is cultivated extensive deflation 
may take place. Dost bowl erosion has long been critical on 
the Eurasian steppes.*’ ^ 

Into this predominantly hostile environment are crowded 
more than one and one-third billion people. The highest ab¬ 
solute denrity is probably found in Java with some one thou¬ 
sand people per scjnare mile. Japan—^and the United States, as 
h er custo dian — is fa^d with the problem of how to fill empty 
stomachs with a population of three thousand per square mile 
of arable land. 

We have had samples of the bitter blows can admin- 
i^er to the western world. Many of the conditions that led 
Japan to burst her bounds are characteristic of the princifwl 
p^es of Asia. In our blindness we are striving-with unqucs- 
ri^le good wfll-to extend to die test of Asia the foim^ 
that made Japan an explosive mixture. We have apparady 
learned litde from our experience with Japan and woifld do 

well to look back at what happened in this extraordinary Island 

Empire. 

The Japs Who Came to Dinner 

From 1600 to 1867 die population of Jaj^ was 

sabilized at about z6,ooo^ The ^dal 

^cct with the oalaide world. Binhs were balanced ^ 

deaths, and some factor, he it an innate ct^ei^ or a ^ 
consdons ecological awareness, Wnced the 
to hold their people aloof from the of *1* 
after the Amo^ opened the door popnhtion of 
began to grow at a rate of more than one per cent per ye^ 
th/^ks refer to as “betreF’ econmmc and sannaiy 

^an economist and a sanitarian defend this word -betiB. 
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in the light of conditions in Japan today.) Our religious mis¬ 
sionaries, bringing w’ith them a promise of life eternal and at 
the same time an impelling drive to postpone entrance into that 
life as lonfiT as possible, were associated ■with medical and com¬ 
mercial missionaries. The West helped Japan to exchange the 
urban slum for a preponderantly rural social organization. 
Cheapjack imitations of W'estem machine-made products be¬ 
gan to be bartered overseas for raw materials and food for the 
growing millions. As the death rate went down, the popula¬ 
tion went up. The birth rate began to decline in the 1920’s, 
but not nearly fast enough.* 

The Japanese w'ere already living on a far lower material 
standard than the West. As the population pressure increased, 
they were faced with the choice of lowering the li\ing stand¬ 
ard still further or expanding the means of feeding the people. 
In all fairness to Japan it should be recognized that for decades 
she made vigorous efforts to secure more raw' materials and 
food by purely economic means. These w'ere denied her, 
finally largely through American tariffs. W’e were eager to 
sell to Japan but quite unwilling to boy her coolie-made goods. 
As we raised our tariffs in an effort to protect our own high 
material living standard, other nations did the same, trade stag¬ 
nated, and Japan expanded onto the mainland. 

The culpability of Japan in seeking this way out of her 
Malthusian dilemma is a culpability shared by most of the 
nations that have been self-righteously preaching democracy. 
We grabbed enormous territories from Mexico, and under 
Theodore Roosevelt we unblushingly did to Colombia w hat 
Russia would now like to do to Turkey. The chief justifica¬ 
tion for our present attitude seems to be that we did our grab- 
bmg several decades ago. W e did not have the very eminent 
excuse of such population pressure as confronted Japan. True, 
Japan might reasonably have been expected to attack this dif- 
ficidty with a vigorous, intelligent program of population 
limitation. As Cressey points out: “No nation has a moral right 
to allow its populadcn to exceed the productive capacity of 
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its domain unless it is willing to accept a lower standard of 
living. Mere population pressure does uot entitle a country 
to seize the land of its neighbor, especially when that neighbor 
is equally pressed. The world is now full, and the regulation 
of population has become one of the most essential of interna¬ 
tional problems. Reckless increase without corresponding 
technological advance can lead only to chaos.” ® We have not 
been willing, however, to seek this remedy in our own con¬ 
tinental slum areas such as South Boston, nor in Puerto Rico, 
nor have we been willii^ to advocate it in international or¬ 
ganizations, despite the fact that some of our leaders are fully 
aw'are of the need for such a step. When we criticize Japan 
for failing to resort to this obvious remedy, we ourselves are 


in a highly vulnerable position. 

Japan, then, with a population that had mounted to 
76,000,000, with trade channels closed to her, and being un- 
willing or not wise enot^h to seek a sharp limitation of her 
population, was faced with the dilemma: starve or fight* 

Unfortunately the dilemma still eidsts—in an ^ravated 
form. By 1950 Japan will have a population of 79,000,000. She 
has now lost both Formosa and Korea as well as Manchukuo, 
from all of which areas she drew substantial amounts of food. 
If she is to be permitted to regain her place in world trade, 
she will immediately come into competition with the Uni^ 
States and Great Britain. She will find moimting tariff bamere 
in many countries that are trying to achieve economic self- 
sufficiency. With approximately five people per arable a^, 
it is not likely that she can feed herself at anything more t^ 
a bare subsistence level This is true despite the fact that her 
management of the land can teach much to most other coun¬ 
tries, including the United States. Jacks and Whyte make the 
statement, ‘There is no soil eroaon in Japan.” ^ While this is 


• Many other factors, such as warmongeri^ by bu^ess and 
leaders, and Japanese conviction of Manifest Desony in Asia, ^ 
mW; none o^Tdiem, however, po^ the dommatuig compulsion 
of excesave pressure on die means of survivaL 
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somewhat exaggerated, she has kept soil erosion at an adnitf- 
ably low point. Her crop yields per acre were ^ong the 
highest in the world, though they have fallen during recent 
years because of decreased fertilizer imports. She made notable 
strides in forestry, and her protection of watersheds might well 
be studied by our own engineers, who still think the hydro- 
logic regime can be controlled by dams and levees. 

Her progress from a feudal state to an industrial power in 
less than seventy-five years is a measure of Japan’s vigor and 
intelligence. U^ess the country is to be rigidly policed over 
an indefinite period, it must remain a danprous focus of in¬ 
fection in eastern affairs. Japan is now being fed, and miser¬ 
ably fed, through American charity. It does not seem likely 
rhaf the elected representatives of the American people will 
consent to continue such a program indefinitely. There still 
remain nearly 80,000,000 Japanese, fully aware of respectable 
accomplishment in the past and with gnawing hunger every 
year becoming more demanding. 

Expansion of food production within Japan most remain 
an inrignifirgn r possibility. An obvious step toward striking a 
balance between need and supply would be to reduce the need. 
So far as the American people have been informed, there has 
been no vigorous attempt to do this. 


The Poor Earth! 

In China, it is estimated that 100,000,000 people have starved 
to death during the past centuryThere is little likelihood 
that we have seen the end of famine. China possesses less than 
one-half acre of arable land per person. In 1950, accor ding 
to estimates of die U.S. State Department, China’s population 
will reach 430,000,000. Some students believe that, given the 
current rate of increase, the populadon of China reach 
950,000,000 shortly after the year 2000. It is, of course, ex¬ 
tremely unlikely that such a rate of increase can be continued. 
It would certainly be impossible without help from the outside 
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world, and it is to be hoped that the rest of the world will have 
too much sense to compound China’s demographic dilemma. 

It should be pointed out here that statistics on China, as well 
^ on many other areas of the world, are approximations. This 
is partly because of the absence of satisfactory raw 
and party because of the many shifts of political boundaries 
diat have taken place during the past three hundred years. 
Estimates of China’s present population vary from 400,000,000 
to 600,000,000. In electing statistics for use in rhi*; book I have 
been gmded by a number of factors, the most important of 
which has been an evaluation of the apparent understanding 
of the author who is presenting statistics. What has been said 
about populations is true also, to some extent, of areas. Satis¬ 
factory maps, such as would permit scientific land-use pro¬ 
grams, exist for few parts of the world. Nevertheless, the 
approximations in both cases, in view of widespread pathologi¬ 
cal demographic situations, are certainly close enough so that 
we may safely use them as guides. 

In China there exist nearly one- half billion human stomachs 
that ought to be filled every day. Level lands on which crops 
may be easily grown are scarce, except in deltas and along 
river courses. Like similar ones in other parts of the world, 
these areas are greatly reduced in effectiveness because of dis¬ 
turbance of the hydrologic regime; they were built by floods 
and will continue to be covered with floodwaters. Most of the 
forests of C hina have been devastated, and its rivers are subject 
to violent fluctuations of flow. 

North China, the wheat-growing region, has soils that are 
rich in minerals, but the r ainfall averages twenty-five inches 
or less and varies so widely that a high percent^e of crop 
failures must be expected every decade; in this sense it is com¬ 
parable to our own Great Plains. Furthermore, much of North 
China enjoys only four to ax months free of frost in the year. 
This combination of deficient, undependable r ainfal l and short 
growing seasons acts as a powerful environmental resistance 
and holds down the region’s carrying capacity. 
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FrcMD the Yangtze Valley south, where there is more abun¬ 
dant rainfall, soils are heavy, leached, and far less fertile. 

Western and northwestern China, including the large prov¬ 
inces of Sinkiang and Mongolia, are an area of grasslands and 
desert, characterized by deficient precipitation. Throughout 
Chinn there is a disastrous lack of organic matter and plant 
nutrients in the soiL 

Despite the unfriendly environment with which they must 
work, Chinese farmers in many regions, especially the south, 
have developed a system of agriculture magnificently adapted 
to their lands, and over millions of acres agricultural output 
has been maintained between three thousand and four thousand 
years. This has been done primarily by terracing (in the soudi) 
and by heavy fertilization. Homan feces, widely used, close 
die nitrogen cycle and bring back to the soil materials that 
Europeans and Americans waste by hundreds of milli ons of 
tons. James Thorp points out that each city—the source of 
“night sod”—is surrounded by fertile farms over a distance that 
a man can go and return in one day in a cart.* My father-in- 
law, James Wallace, reports the interesting fact that night soil 
from foreign setdements, especially those of the Anglo-Saxons, 
sold for more than that of the Asiatics, because of its greater 
nitrogen content, presumably derived from a richer, more 
varied diet. Green manures are litde used, since they are too 
valuable for other purposes. In a country where each person 
can count on only some 2,500 square yards to produce his 
food, fallowing is, of course, impossible. 

In many parts of China there are more than two thousand 
people per square mile. This results in minute farms, which 
must be cultivated by meticulous hand labor. Woodlots are 
almost unknown, and in many farming areas land cannot be 
set aside for grazing. The impossibility of supporting an ani¬ 
mal population in most of China, and lack of communication 
with grazing lands to the west, result in a diet extremely low 
in animal proteins. 

Recent investigators indicate that even the remote western 
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lands probably snfiFer as mach from excesave use as does in¬ 
terior China. They write: “In many large regions of China 
grass is the basic resource, and the only satisfactory and eco¬ 
nomic method of harvesting, of cropping off such land, is to 
let livestock harvest it. 

“One frequently hears of plans to greatly expand the hu¬ 
man and livestock populations of die grassland areas, so that 
these so-called ‘waste lan ds’ can be more fully utilized. Such 
programs cannot hope to succeed except in a few very limited 
loc^des. In many areas the numbers of livestock should be 
reduced, and in only a few areas could any increases be made 
at present. ^Mth the development of adequate methods of range 
management and control of grazing, die total livestock popu- 
Udon could gradually be increased, and with this some increase 
of human population could be made. But such developments 
should proceed by adequate development of the range and by 
development of the small amounts of available adjacent lands 
that are suitable for cultivation, so that they would supplement 
the range-livestock industry rather than conflict with it as is 


now the case. 

“The view that Hvestock numbers are near or in the nmi- 
mum for range conditions is supported by all trained 

observers who have visited the grasslands and with whom the 
writer has discussed this problem. ... In western Manchuria 
and Inner xMongolia severe droughts are not uncommon, and 
rfiese when they occur may accentuate the effects of any tend¬ 
ency toward overstocking. ... 

“On this grassland domain, under present economic and mar¬ 
ket conditions, where the wealdi of the inhabitant is measmed 
in hvestock numbers rather tiian long-time net producaon, 
there is Httle economic incentive for hvestock producers to 
expend either financial or human effort to improve producaon 
efficiency.” * In four thousand years Mongolian cattlemen seem 
to have learned no more than our own in one hundr^. 

Excessive use of the land, growing out of deman^ imposed 
by the mountii^ number of people, inevitably violates every 
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canon of sound land use. As has been true of evety other part 
of the world where this has happened, serious soil erosion re¬ 
sults. China is supposed to have lost all productive capacity from 
25 per cent of its land. In the eloquent words of Jacks and 
Whyte: “The deserts of North China, Persia, Mesopotamia and 
North Africa tell the same story of the gradual exhaustion of 
the soil as the increasing demands made upon it by expanding 
civilization exceeded its recuperative powers. Soil erosion, then 
as now, followed soil exhaustion. The early home of Chinese 
civilization in the northwest loessial region now resembles a 
huge battlefield scarred by forces far more destructive than 
any modem engines of war. The sculpturing of that fantastic 
landscape is the greatest work of Chinese civilization. Ov^er 
vast areas the once deep and fertile soil has gone completely, 
and as it was washed away it tore gaping chasms, sometimes 
hundreds of feet wide and deep, through the imderlying loess 
and deposited the eroded material on the valley plains and in 
the rivers and sea. The Yellow River and the Yellow Sea are 
aptly named, for they are colored with the yellow subsoil that 
still pours into them from the now barren loessial hinterland. 
Hundreds of miles from the eroding region, and for hundreds 
of miles along its course, the bed of the Yellow River is raised 
higher and higher above the surrounding country by the con¬ 
tinual deposition of eroded soil; the headwaters, no longer 
absorbed by a porous soil, tear down the hillsides in increasing 
torrents; and the most disastrous Hoods in the world, which 
were once regarded as visitations from Heaven, are now nor¬ 
mal and expected occurrences. The Yellow River transports 
an annual load of 2,500 million tons of soil. There are other 
rapidly eroding regions and great muddy rivers in China, but 
the gutted North-West and the Yellow River are the out¬ 
standing and eternal symbols of the mortality of civilization.” * 
Authors differ on the rate of growth of the population in 
China. According to Dr. W. S. Thompson, one of the most 
careful students of the subject, there has been none compara¬ 
ble to that of other parts of the East, at least during the past 
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four or five decades. That there has been conaderable growth 
during the past two hundred years seems probable. This b 
attributable to the introduction of such new crops as sweet 
potatoes, com, and peanuts as much as to any other factor. 

Oiina haig practically no new lands into which she can ex¬ 
pand. Increased cropping from some existing areas would be 
possible were the population technologically more advanced, 
but modem improvements in agriculture are largely unavail¬ 
able to ignorant, backward peoples. Irrigation and dry farming 
offer hope of increased food production but advances here are 
not likely to keep pace with mounting populations. 


Qiampions of mechanization of agncidture see great hope 
in increasing the production per farmer. Thb may be possible 
in regions where enough land b available. With a surplus, die 
farmer can feed more people and buy the products of displaced 
farmers in the local Detroit or Chicago. But where land—with 
a sharply limited carrying capacity-b of insuffident exten^ 
increased production per farmer will not help. What is needed 

b increased production per farm. . i - 

nlonc have been dreamed to help China. Blueprints 



nets m saincient aiu 
numbers of empty 


in snffident amounts to take care 


Stomachs. The greatest tragedy that Omia 
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could suffer, at the present time, would be a reduction in her 

death rate. • -j 

We have watched Wong die, his agony past, by the side ot 

the road. What he has suffered, what the hundred million like 
him have suffered, cannot be conveyed in words, even were 
they the words of a Dante. Millions more are going to die m the 
same way. There can be no way out. These men and women, 
boys and girls, must starve as tragic sacrifices on the twin altars 
of uncontrolled human reproduction and uncontrolled abuse 
of the land’s resources. 

The Demographic Nadir 

India is a land of the limiting factor rampant. Level soils 
are found only in extremely narrow belts along the coast, along 
river valleys, and at the northern base of the Indian triangle. 
Here, millions of people are crammed into the deltas of the 
Ganges, Indus, and Brahmaputra. Even this triple peters out 
to a sterile desert on the west, with three inches of rain. 
Throughout much of India rainfall is highly seasonal, varies 
widely from place to place, from year to year, and as to the 
t anning and end of its prayed-for rainy seasons. In much 
of the area it falls with a bludgeoning force upon land that 
has long since been stripped of its plant cover; 42 5 inches have 
been recorded at CherapunjL* One inch may fall in ten min¬ 
utes, forty inches in twenty-four hours.“ Elxcept for the level 
areas mentioned, India is principally a land of hills and moun¬ 
tains, where the torrential rains may do their most destructive 
work. 

Fuel is so scarce that mns of millions must do their cooking 
with dried cakes of cow dung. This gives an illu minating clue 
to the condition of the deforested watersheds. In many parts 
of India every available stick, cornstalk, and piece of rice straw 
is burned as fuel; houses are built of mud, the only available 
materiaL 

The population has responded soundly to these conditions 
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and concentrated on level lands. Many milli ons of acres have 
been irrigated, but millions have also been ruined by the alkali 
deposits resulting from bad irrigation practices. Throughout 
most of India soils are poor because of leaching by tropical 
downpours and rapid oxidation of organic materials under the 
fierce tropical sun. The carrying capacity of the land is so low 
and people are crowded onto such minute tracts that they can¬ 
not possibly afford to buy fertilizer. 

The life expectancy of the Indian is thirty-two years—less 
than half that for the United States or England. Forty-five 
per cent of the babies die before they are ten; 65 per cent of 
the entire population dies before reaching the age of thirty. 
According to one of her young economists, “India today is 
among the poorest countries in the world. Her gross national 
dividend [income] barely amounts to $19 per capita per year or 
5 cents per head per day. For 60 per cent of her total popula¬ 
tion of more than 400 millions it is not more than 2 cents per 
head per day. Thus the average Indian’s income ... is just 
enough either to feed two men in every three of the popula¬ 
tion, or give them all two in place of every three meals they 
need, on condition they all consent to go naked, live out of 
doors all the year round, have no amusement or recreation 
and want nothing else but food, and that the lowest, the coars¬ 
est, and the least nutritious.” “ The average calorie intake is 
estimated to be less than 1,000 per day.“ 

The British must largely bear the responsibility—not, |^r- 
haps, to be interpreted as culpability-for the present situation 
of India. Before the imposition of the Pax Britamdca, India 
had an estimated population of less than 100 inillion people. It 
was held in check by disease, famine, and fighting. Wit^ a re¬ 
markably short period the British checked the fighting and 
contributed considerably to making famines ineffectual, by 
building irrigation works, providing means of food storage, 
and importing food during periods of starvation. Some indus¬ 
trialization and improved medicine and sanitation did the rest 
While economic and sanitary conditions were ben^ im- 
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proved,” the Indians went their accustomed way, breeding with 
the irresponsibility of codfish; as Chandrasekhar points out, sex 
play is the national sport. By 1850 the population had increased 
over 50 per cent; by 1950, according to State Department 
estimates, the population of India will be over 43 2,000,000. The 
dilemma is neatly stated by Dr. Chandrasekhar, who says: 

“India’s population today exceeds 400 milhons and at the 
lowest minimum of 1^4.00 Tories she can only feed less than 
300 million people! That is, more than a hundred n^on peo¬ 
ple or roughly almost as many as there are in this country 
[the United States] are either starving or are on the brink of 
starvation. In nearby Australia, for example, people average 
3,000 calories a day. The basic reason for this difference is 
that some 8 million people have twice the area of land that 
400 million people in India have today.” 

India is increasing her population at the rate of 14,000 
per day. In the decade 1931-1940, this people grew by 
fifty millions—more than the total population of England, Scot¬ 
land, and Wales—and to feed and nourish them all, the most 
optimistic cannot find more than 447,000,000 acres of land even 
potentially capable of being brought under the plow. 

With one-^th of the world’s people, India possesses one- 
third of the world’s cattle. Draft animals are valued and cared 
for, others are neglected and left free to wander through the 
countryside and destroy vegetation that is desperately needed 
for other uses. The “sacredness” of the cow is every day con¬ 
tributing significantly to a lower carrying capacity on India’s 
already overstrained lands, and is an eloquent indicator of her 
abysnial backwardness. Her people are steeped in superstition, 
ignorance, poverty, and disease. Mother India is the victim of 
her own awful fecundity. In all the world there is probably no 
region of greater misery, and almost certainly none with less 
hope. 

Her very hopelessness may be of good augury for the rest 
of mankind. In^ has begun to give expression to a Realpolidk 
of expansion. One of her leading economists writes: “Where 
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there are vast open spaces, as in Amazonia and Australia, an 
exclusive policy of restricting immig ration mihtates against the 
demands of world economy and productivity ... vast arid 
areas in North America which are now settled only by cattle¬ 
men can be brought under the plov^h and the harrow if Chi¬ 
nese and Indian immig ration is encouraged on a reasonable 
scale. . . In the world of the future, a balance of economic 

resources and populations has to be reckoned with. S tandar ds 
of living and economic opportunities for all peoples should 
gradually approximate, if Ae world is to be saved from recur¬ 
rent demographic crises and aggressions.” In other words, 
Austraha, Brazil, the United States, and Canada should open 
their doors to Moslems, Sikhs, Hindus (and their sacr^ cows) 
to reduce the pressure caused by untrammeled copulation. Our 
living standard must be dragged down, to raise that of the 
backward bilhon of Aria. 

Dr. Mukerjee advocates, it is true, a vigorous bi^-con^l 
policy for India but he is unwilling to wait until it is effective. 
Since the Indians would not be in their present unfortunatt 
predicament if they had checked their population increase, it 
is difficult to accede to the conclurion that we must now be its 

victim. , t 1 

A heavily industrialized India, backed up by such popula¬ 
tion pressure, would be a danger to the entire world. Disorders 
following the British withdrawal seem to be imjporing om* 
more the Malthurian checks that held the pre-British popuk- 
tion within reasonable bounds. It appears probable ^t the 
turmoil will also stultify any considerable industrial develoj^ 
ment. This is a result piously to be derired-until the 
Nations has perfected machinery to prevent war, or until the 
Indian population is brought within reasonable bounds. 


The Outsize Bear 

One of the most widespread misconceptions 
world today concerns the wealth of the Soviet Umon. While 
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this is undoubtedly one of the richest nations on the face of 
the earth, “wealth” is a relative term, and some geographers 
consider that the U.S.S.R. is already overpopulated. If wealth 
is to be measured in terms of what we like to think of as The 
American Standard of Living,” Russia is certainly overpopu¬ 
lated; there is little possibility that she can raise her people to 

our status. ^ ^ _ 

The carrying capacity of the vast majority of Soviet land 

is low. In this respect she is comparable to Canada—not the 
United States. She possesses untold mineral w'ealth, but man 
can still not eat nickel, tungsten, or ^troleum. Millions of 
square miles of the Soviet Union are subject to a short growing 
season as well as a scant rainfall- “It has long been a recog¬ 
nized climatic rule that the lower the annual rainfall, the greater 
the variability from year to year; it appears to be equally true 
that the lower the annual temperature, the greater the variation 
in the period between spring and fall frosts.” Thus, much 
of the U.S.S.R. that is not downright unavailable is marginal 
because of climatic uncertainties. 

Only a few areas in the West and in the higher mountains 
have more than twenty inches of rainfall. Middle Asia and 
northeastern Siberia maintain their semidesert vegetation on 
less than eight inches. Variable rainfall has caused repeated 
famines in some of Russia’s most productive areas. 

The lack of rainfall is caused by three factors. The first is 
thp great mountain barrier across the southern side; this bars 
preapitation that might be drawn in from the Indian and South 
Pacific oceans. NorA Pacific moisture is unavailable because 
the sea lies on the wrong side of the continent, and its storms 
are carried away from Siberia by cyclonic movements. This 
leaves the Atlantic Ocean as almost the only source of precipi¬ 
tation—and most of the country is so far from the Atlantic that 
the moisture is gone before the land can benefit from it. 

The Koeppen climatic classification shows that approxi¬ 
mately one-half of the Soviet Union has short cool summers. 


• 220 ♦ 



Road to Survived 


with only one to three months above fifty degrees. Another zg 
per cent or more consists of steppe or desert. 

Well over half of the Soviet Union is dominated by tnndra 
with frozen subsoil, coniferous forest on aad soils, or moun¬ 
tains. It possesses the world’s greatest timber wealth, estimated 
at one-fifth of the total, but much of it is so remote from any 
means of transportation that it is economically imposable to 
exploit it, even in a Socialist country (1948). Western Russia 
imports timber from Finland and Scandinavia! 

The great area east of the C^ispian Sea is mostly desert. 
North of this and extending eastward almost to C hina lie the 
Russian steppes, an area of short grass and a r ainfall of only 
twelve to sixteen inches. Enormous expanses of productive, 
granular chernozem soils have developed here, under condi¬ 
tions of low precipitation. They are rich in orgamc matter and 
soil nutrients. Their very fertility is an indication and result 
of the absence of leachi^ rains. No people on earth has yet 
successfully come to terms with such an environment. We 
painfully learned from our own Ehist Bowl what happ^ 
when the sod cover is plowed. Milhons of acres must be in¬ 
cluded in Qass V to VIH land. It may be that with irrigation 
and scientific planting and cropping, the soil can be kept in 
place. These measures, however, assume that the population 

pressure shall not be excessive. 

Water tables are deep, but this may be one of the areas m 
which atomic energy for pumping will be most use^ The 
extent of these water tables apparently is not known. Replen¬ 
ishment is certain to be slow, and evaporation of surface \raten 
high. This immediately poses the problem of possible 
riSi of stored ground water, and may well create^ous diffi 
cnldes from alkaline deposits on irrigated land. This app^ 
to be the region on which the Soviet government is dependi^ 
to feed its rapidly growing population. If the jpmble on thi 
agricultural productivity of the chernozem sods should tun 
5 ainst Russia, there might weU be in store for the world sud 
trouble as it has not yet seen. 
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It was calculated, in 1928, that the U.S.S.R. possessed 
433,000,000 acres of arable land. About 85 per cent of this was 
under cultivation in 1940, giving an average of 2.2 acres per 
person as compared with 2.8 acres in the United States.^® There 
would not seem to be, here, a great deal of room for expansion. 

The Ukraine, the Soviet breadbasket, resembles in climate 
and vegetation the great plains of Montana and Saskatchewan 
—hardly the most favorable environment. White Russian agri¬ 
culture is sharply limited by wet, acid soils; a clue to the back¬ 
wardness of t^ region is that both homes and electric plants 
depend on peat as a source of fuel. Interior Siberia, as has been 
said, consists mostly of forest and desert. In northeastern Si¬ 
beria there is good agricultural land, but the possibilities of 
producing food are limited by the long winters and the dry 
winds that pour out from mid-continent. Furthermore, there 
is in this region a not-inconsiderable psychological hazard 
known as arctic, or Siberian, hysteria. The person affected by 
it “howls, cries, talks nonsense, laments, often gets crampw, 
throws himself from comer to comer until, exhausted, he falls 
asleep. ... In the northeastern part of Asia ... all sorts of 
hysterical phenomena are extremely frequent among natives 
and often assume an epidemic, contagious character.” Contrib¬ 
uting factors are said to be climate, mode of life, conditions 
of work, food, monotony, etc.^® 

Basic to the whole future of the U.S.S.R. and its relation- 
ship with the other countries of the world is its ability to cope 
with agriculture in dry-farming areas. There is no doubt of the 
scientific genius of the Russian people. No one understands 
better than their scientists the limitations imposed by their soils 
and climate. (Whether such understanding has reached the top 
levels of the Politburo is dubious.) They have long been recog¬ 
nized as world leaders in soil science and they, too, have rec¬ 
ognized the scientific imperative, perhaps more than any other 
people. Reports that came out before the Iron Curtain fell in¬ 
dicated that extremely promising steps were being taken to¬ 
ward die establishment of at least a long-term truce with a 
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hostile environment. For example, for trappers were nsing box 
traps harmless to animals, and freeing the females for breeding 
purposes. In the United States we have had difScnlty even in 
restricting trappers to the season when pelts are prime. TTie 
apphcation of scientific methods might be advanced by a dic> 
tatorship which can impose sound land-nse practices on people 
who would min the soil under a system of “democratic free 
enterprise,” as has been done over millions of acres in the 
United States; but this is far from certain. 

Despite strict government control and the high value placed 
on science, reports from travelers coming out of the Soviet 
Republics indicate that considerable soil erosion exists. As 
might be expected, Soviet sources tend to suggest that aU the 
damage was done under the pre-Marxian dispensation! And 
it is no doubt trae that serfdom concentrated too many farm¬ 
ers on too little land and, as usual, drove them up erodible 
slopes. 

The long, severe winter of the U.S.S.R- freezes the grotmd 
deeply and prevents infiltration of snow water with the spring 
thaw; this results in severe gully eroaon. (Melti^ snow ac¬ 
counts for about one-third of the total precipitation.) 

**In the south and southeast of the U.S.S.R., where the cli¬ 
mate is continental, stroi^, dry, hot winds contribute to the 
development of wind erosion, dust storms and blowing of sandy 
and sandy-loam soils. Wind eroaon in the winter is widespread. 
Ehiring severe blizzards, the wind tears off the snow cot^, 
destroys the soil and ruins winter crops over large areas. Ehiring 
such winters, snowdrifts mix with dust; die fields are not whim 

but black. . . . Destractive cloudbursts, which erode the soil, 

are most frequent in the southwestern parts of the U.S.S.R., 
within the borders of the Ukraine and of Mol^via; m parts of 
White Russia, in the Caucasus; in Transcaucasia; and in the 
East. Also contributing to the development of eroaon is the 
sharply dissected relief of central Russia.” ” John Fisher ro- 
oorc- “Virtually nothing has been done to check soiI^ot 
^ I never saw a single terrace or check-dam anywhere m 
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western Rusaa. Even contour plowing is entirely unknown. 

Against the advantage of a scientifically disposed central 
government must be set the clumsiness of a bureaucracy largely 
headed by scientific ignoramuses and shot through with terror 
and politics. During 1946 many rumors emerged that indicated 
substantial crop failures in the Soviet Union, and the explana¬ 
tion of these places the blame squarely at the door of unwieldy 
Q^grcentralization. A.ccording to these reports, control ov er 
the land has been increasingly concentrated in Moscow and 
has reached the point where the collective farms may not even 
put in their seeds without orders from on high. Anyone fa¬ 
miliar with American bureaucracy can readily imagine what 
would happen were such a system tried here. In a country 
where a police spy stands at the shoulder of every worker, such 
a system could scarcely avoid chaos. 

As this book is written, reports are received of a “bumper” 
Russian wheat crop that may make available to Europe two 
million tons. If we assume the rather low rate of production 
of fourteen bushels per acre, this represents the crop from only 
about five milli on acres. This, in a country whose population 
k expanding at an explosive rate, is a rather unimpressive mar¬ 
gin of surplus. 

It is strange that such pragmatists as the Soviet leaders should 
not have adopted a more realistic population policy. With their 
resources they can mainrain extremely high fiving standards 
for many millions, but certainly not for as many as they will 
have to feed, shelter, and clothe within a few decades. Without 
such an inventory of resources as has not yet been made, so far 
as we know, we can only guess at the optimum, which would 
probably be 100,000,000 to 150,000,000 people. Anything in 
excess of this will make too great demands on the carrying 
capacity and result in a generally lower standard. Moscow 
undoubtedly been misled by nineteenth-century economic 
thought and a Micawber-like faith in technology. It is conceiv¬ 
able that some of her leaders hope to expand through world 
conquest into other lands. There arc, of coarse, few areas re- 
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nr mining that have not reached the human saturation point. 

If the Politburo would consult some of the Soviet’s disdn- 
g^uished ecologists, of which it has a number, it might save itsdf 
some painful decades in the future. 

Southeastern Asia, with the exception of Java, is largely char¬ 
acterized by its low fertility. Here, again, one encounters the 
familiar tropical pattern of leached soils, orgamc matter rapidly 
oxidized by high temperatures, and heavy, concentrated, erod¬ 
ing rains. Theoreticaily, room could still be made for milhons 
of people throughout large areas of Thailand, Burma, New 


Guinea, Borneo, etc. 

One of the highest stumbling blocks is the tradidonal system 
of kaingin, or shifting, agriculture, amilar to the milpa agri¬ 
culture of the Americas. While this plan of burning, cultivat¬ 
ing, and fallowing was probably satisfactory enough wi* an 
abundance of land to take care of the popularion, the rise in 
populadon now prevents adequate fallowing and land restora¬ 
tion. Land impoverishment, erosion, and Boods-destroying 
lowland rice areas—may be expected to increase rather than 

decrease for many decades. ^ 

The peoples of southeast Asia are confronted vath ma]Oi 
scientific problems. They themselves have few scientists t* 
solve them, and if they had, decades would be required to un 
tangle many of the knotty problems of tropical en^tunrats 
Even were the best scientific techniques m the world ava^le 
these Asbtics could not for a long time nse above Aar slougl 
of ignorance and superstition in order to take advantage o 
Aem. And any progress Aey might make would be ova 
whelmed by excessive numbers of human bongs, unless tliei 

breeding b curtailed. ^ ^ j «, 

In sou Awestem Asia-specifically Palestme-we End one c 

Ac most hopeful areas not only on Ae ® 

entire world*!^ Ac raddled hillsides and silt-drif^ pbm 
the Jews are repeating Ae miracle of Lazarus on Ac dead lam 
We can have, I think, few experiences » 
middle of our twenticA century as reading Walter Lowde 
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niiJk’s Palestme-Land of Promise, One aspect of Aat hearten¬ 
ing scene he faik to stress, perhaps even to mention: the fact 
that the soils of Palestine are unleached, "nie very harshness 
of the semiarid climate has preserved the richness of the l^d 
until irrigation waters can be brought to it. The potend^ties 
of this area are enormous, though here again it is imj>erative to 
remember that area, biotic potential, and environmental re¬ 
sistances imjjose unavoidable limits. 

Once more Palestine demonstrates that arable land is as 
much a function of the farmer as of the farm. The high in¬ 
telligence and firm character of the modem Jew is restoring 
productivity to land that has been sterile desert for hundreds 
of years in other hands. In a world largely peopled by destroy¬ 
ers, rhi-s is a thought to dweU on. 

Australia has reached one of the world’s h^hest living stand¬ 
ards by the well-known methods of the dmnken sailor: it is 
throwing its patrimony to the winds—literally—and hav^mg a 
wonderful time. According to E. S. Clayton, “worse examples 
of wind erosion are already to be seen in Australia on both 
grazing and cultivated lands than in the United States or Can¬ 
ada. . . . The position in regard to water erosion is also very 
serious. It has not progressed so far as in the United States, but 
die land has only been under culdvadon for about one-third 
of the period.” 

In Central Australia, western and southwestern Queens¬ 
land, New South Wales, the north of South Australia, and 
Western Australia there has been serious deteriorarion of 
ranges. The combinadon of overgrazing, rabbits, and dry sea¬ 
sons has resulted in the gradual degeneradon **of hundreds of 
thousands of square miles of lighdy stocked range.” In good 
seasons the responsive growth of the vegetadon is followed by 
an almost explosive increase in rabbits that, in the inevitable 
dry seasons that follow, sharply cuts back the saltbush and 
other proteedve plants. Even ^e acacias are girdled and killed 
by rabbits. With a succession of bad seasons, the topsoil blows. 

ka the Mallee area the sod-breaking plow is the villain. The 
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farmers sow wheat—and thdur land is swept away. wtaial 

prices, as in onr own West, have caused an eapanaon of c nliiw 
vation in wet years, and erosion in dry. 

In the semiarid South Australian grazing country, it is cal^ 
culated ihat the denaty of the original protective vegetatiaa 
has been reduced 75 to 90 per cent. A part of the area, Aus¬ 
tralian scientists believe, can be restored by a heavy cait in 
numbers of sheep, but other regions can be saved only by 
extermination of the introduced rabbit.** One measure may 
prove to be as difficnilt as the other. The environmental resist¬ 
ance of most of Australia, especially the d^ciency and 
var iability of r ainfall, is extremely high, and the European’s 
treatment of the land and his excesave demands upon it have 
raised the reastanc:e still higher. Over vast tracrts, the cmxying 
c:apacity has fallen to almost nothing. 

Along widi the grasses, the forests, and die soil has gone 
the water. What does fall from the clouds does not get bac& 
into die ground- In many areas the Australians have repeated 
fbe folly of the Californians; thrar windmills have sudced horn 
underground far more water t han has gone back into it. TOk 
rabbits, the sheep, and the wind have stirred up the dust. Gap 
tain Martins, under its yellow cdoud a thousand miles at sea, is 
having an experience that is litde different from that of coor 
gressmen from Texas and Oklahoma and Nebrasika who 
watched their home soils sift genriy down iqion Washii^ton 

PoPOtAXlONS VERSOS SORVIVAI. 

Some population authorities consider that the greatest poim 
rial threat to world peace lies in the development of industry- 
war potential-in India and China. When these spawnii^ 1^ 
lions are considered in relation to thrir degenerarii^ lands, 1 
is difficult to take such threats seriously. Malthu^ fo^ 
contributing to internal stresses will probably malm mip osaM 
anv conaderable industrial development for decades to cans 
Large external markets will not be available for the products « 
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Eastern industry, and an internal per-capite purchasing power 
of five cents a day is scarcely likely to build a large industrial 
machine. British withdrawal from India may well result in the 
reversal of the population trend that this country so badly 
needs if her people are ever to achieve a reasonably decent 
standard of living. The spectacle will not be pleasant to watch. 
How much better it woidd have been for the people of India if 
a controlled birth rate could have held her population at a low 
enough level so that available land could provide not only 
enough, good-quality food and other products, but a surplus 
rhar could support the modern amenities of education and 
ph3rsical well-being. How much better would it be to reduce 
population by the humane, relatively simple prevention of 
linman fertilization, rather than by the agonies of war, starva¬ 
tion, and disease! 

Nathaniel Peffer, one of the Westerners best informed on 
China, wrote as follows in May, 1947: 

“The reasoning of the Communists appears to be that con¬ 
tinued war will bring about economic disintegration and then 
collapse of the Government, after which they will inherit 
power. The first part of this reasoning is sound. If the war is 
long, only a miracle can avert economic disintegration. The 
currency now has only a ficdve basis. The cities, cut off from 
the interior and one another, cannot long continue to live off 
their own fat. 

“It is possible, too, that with economic collapse the Govern¬ 
ment of Chiang Kai-shek would go down, but it does not 
follow that the Communists would then succeed to power 
over the whole country. It is more likely that there would be 
a breaking up into regional segments, each under a warlord as 
in the past. There would be a return to the state of twenty 
years ago, with a satrap rule over what was only officially 
called a sit^le country. It is even possible that Chiang Kai-shek 
and his circle could remain entrenched in the lower Yangtze 
Valley, with its rich industrial cities. In one of the regions the 
Communi sts would rule. The one certainty is that neither ade 
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r^Ti win a dcciave victory.” Widun three days <rf the _ 
licadon of Dr. Peffer’s article, newspapers were pri n riag 
ports of rice riots in Chinese cities. There is little hope that the 
world will escape the horror of extensive families in C^- 
within the next few years. But from ^ world point of 
these may be not only dearable but ind»pensabl& A Q 
population that continued to increase at a geometric race covU 
only be a global calamity. The mission of Gemral Maiitufl 
to this unhappy land was called a failure. Had it su cceed ed, ii 
might well have been a disaster. 

The much more dangeroiK areas in Am would seem to hi 
Japan and the Soviet Union. If japan is held within the nar 
row bounds into which we have forced her, and permanen^ 
cut off from world trade and the re-establishment of her in 
dustries, she can continue to exist as a coolie country, thoogl 
she too will probably have to face famine unl« sh e 
quick and effective action to check her population increm 
If we attempt to raise her to a s^dard of living that m^ 
democracy possible, she will remain a world threat-unlaiita 
population is limited. She does not have the resources at hon 
to feed eighty miUion people. She does not have the raw man 
rials required by her industry. She has a memory of a remail 
able development from preindustrial feudalism to the * 

a maior power in a period of only seventy-five years. If Jap 
is to regain anything comparable to her former stara as i 
^dustSd worW power, she will either have m be sd 
iected to harsh policing to contain her war potcnoal^li 
population must be systematicaUy reduced by cut^ the 
rate, until her own ability to supply her nee^ is far 
the demand than it has been since 1880. Redu^ to a p^ 
larion approximately that of Scandinavia, she 
take an honored place in the world, comparable to that 

The major threat in Asia-and this is a faemr diM a^ 
to have been given Uttle pnbUc disensaon-is mo mm^ W 
larion pressnre in the Soviet Union. Soviet prodncoviiy | 
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man and per acre has never risen above some of the lowest 
levels recorded by economists. The Soviet Union has suffered 
a succession of famines, both before the revolution and since. 
She has deliberately embarked on a planned program of popu¬ 
lation expansion. This program is undoubtedly concei\ ed, in 
part, as a means of building the Red Army. But whatever the 
motivation, it is going to find the Soviet Republics with some 
200,000,000 inhabitants in 1950 and 210,000,000 five years 
later. By the end of this centuiy^ there may be 300,000,000 
Russians. These must be fed on 433,000,000 acres of arable 
land. As has been pointed out above, this arable land is sub¬ 
ject to wide variations in the length of the growing season, to 
recurrent and devastating drought, and to exceedingly grave 
hazards of erosion. Should these unfavorable factors happen 
to combine over a wide area AAnthin the next few decades, the 
entire world may well be painfully convinced of the Soviet 
overpopulation that is now merely the hypothesis of a few 
geographers. 

The people of the So\'iet Union, according to the credible 
testimony of scores of informed people, do not want war. Now 
is the time for them to begin control of one of the most power¬ 
ful causes of war—overpopulation. 
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IrOM the HC^HN POINT OF ITEW, AfWCA IS THE POOR- 


est of the continents. It possesses the lowest carrying capacity 
per square mile. It is involved in difficult problems that have 
already had world repercussions. Man has lived in it longer 
than most- perhaps than any, parts of the earth. It has felt the 
impact of civilization longer than any other continent, except 
A si^ If we will read the lesson of its lands, it can teach us much. 

AU but the extreme northern and southern parts of Africa 
lie ’within the tropics. Its average elevation of two thousand 
feet is low enough so that it must endure blazing temperatures. 
Its extra-tropical extremes consists mostly of desert—the Sahar^ 
Kalahari- Damaraland, and Namaqualand. The desert condi¬ 
tion is so complete that in parts there is an appreciable rain only 
once in seven vears; in the southwestern region, the average 
rainfall is less than one inch a year. Furthermore, there is some 
evidence that Africa is now passing through a climanc cycle 
of increasing dr\-ness. Here, even discounting man’s acuviues. 


deserts are on the march! r k 

Adjacent to the enormous deserts and semideserts hes me 

reeion of brushy savanna and thorn scrub, characterized by 
undependable and scant rainfall—and always the burning sun. 

Disregarding these areas of neghble carr>dng capacity, we 
have left onlv the African heartland, extendi^ fron^bout 
ic decrees N. to i8 degrees S., west of Lake Nya^ Only m 
this limited area is there sufficient rainfall for agnculture. . 
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in the rain forest that covers much of the central belt precipi¬ 
tation is so concentrated in the intensity of its fall, and so 
abundant, that destruction of the forest inescapably results m 
destruction of the soil. 

Nearly all of Africa is marginal for agriculture. Despite the 
fact that it comprises 2.7 bilhon more acres than South Amer¬ 
ica, it is estimated to have only 20,000,000 more acres suitable 
for agriculture.* And its 194^ population was more than jo 
per cent greater! 

As in most parts of the world, one of the best clues to lands 
suitable for man’s use is given by the native vegetation. A brief 
study of Africa’s plant geography (page 243 ) wnll clearly show 
why Africa cannot support a large population. The area of rain 
forest suffers from the limitation mentioned above. Surround¬ 
ing this is the belt of humid forest; here climatic conditions 
are most favorable for human occupancy, aside from the mi¬ 
nuscule, overcrowded areas characterized by Mediterranean 
vegetation and climate. The transition zone between the 
humid forest and the semiarid grassy steppe is the wooded 
savanna, recognizable by its deciduous trees. Their thin un- 
derstoiy is open enough to permit the existence of great ex¬ 
tensions of parklike grass beneath the boughs. It is 
comparable to parts of the llanos in Venezuela. This plant 
association forms one of the favorite habitats of the native 
African. 

Between the wooded savanna and the steppe and desert lies 
another transition zone familiar to many of us from the mo¬ 
tion pictures of Martin Johnson. This is the great belt of hard 
grass and thombush, such as the mimosa, over which roam 
the impressive herds of African antelopes and such associated 
animals as lions. Finally, we come to the deserts and desert- 
like steppes, where average rainfall is less than twelve inches a 
year and the dry season at least nine months loi^. The cli¬ 
matic conditions that are largely responsible for these belts of 
vegetation are sommarized in the table below: 


• 24.1 • 





Road to Survival 


No. of 

Formation Dry Seasons 

Evergreen rain 

forest o 

Humid forest z 

Wooded savanna 2 

Brushy savanna 

and thorn scrub i 

Predesert steppe 

and desert i 


Mos. of Dry 

Inches of 

Season 

Rain per Yeas 

0 

<55 

3 to 4 

44 to 65 

5 to 8 

24 to 44 

8 to 9 

12 to 24 

9 to 12 

12 


Although researches on the complex environment of the 
Dark Continent have scarcely begun, more is known about it 
through investigations of the British, French, Belgians, Italians, 
and Germans than any tropical area of comparable size. Had 
Ladn America been studied even this much, she could avoid 
much of the misery threatening her exp anding populations. 

African soils have been rather extensively stuped and are 
an illuminating clue to the carryii^ capacity of the continent. 
Beneath the thin grasses of the savanna, in the older part of 
the continent, soils are largely sandy, worn-out, and poor. 
Neither flood nor geological erosion has provided new mate¬ 
rials and the soils have a great uniformity. 

Much of the wooded savanna, such as is found in French and 
Portuguese Africa, the Belgian Congo, and Rhodesia, is able 
to exist on poor soils because of high water tables; these, as 
will be shown later, are generally falling. Here a clearing may 
be capable of producing several years of good crops, but cul- 
dv^^ation is soon followed by a complete degradadon of the 
soils. It is probably this zone that is most seriously threatened 
at the present rime by man*s acriviries. 

Another widespread type of African soil is that of the great 
equatorial forest. Tropic^ forest soils are often intrinsically 
poor; it is the thick superficial bed of humus, decayed plant 
material, slowly built up by the forest itself, that makes possible 
the existence of one of the most exuberant plant covers in the 
world. The virgin forest is a system in perfect equihbrium 
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characterized by a stable cap of humos, rich in nitrogen and 
bases. This equilibrium originates in the balance between the 
forces of production and those of destruction. Partly because 
of the humid climate—practically without a dry season—clear¬ 
ing of the forest disorganizes the complex and unleashes the 
forces of destruction (principally leaching and oxidation), and 
at the same time checljs production. The soil of Africa’s equa¬ 
torial forest is, with that of the wooded savanna, alarmingly 
threatened by the extension of j^riculture. 

The great African hinterland, south of the Sahara, is nearly 
everywhere separated from the ocean by a barrier of uplands 
that, a short distance from the coast, hamper penetration into 
the continent not only of man but of maritime influences. In 
rhis sense, the area is comparable to Central Asia. On the west 
side of the continent south of the Tropic of Cancer, the moun¬ 
tain wall, interrupted by some breaks, rises in the massif of 
Fouta Djallon, parallels the Gulf of Guinea, rises to 13,000 feet 
in the Cameroons, forms the western fl a nk of the Congo water¬ 
shed, and carries south into Angola, Damaraland, and Nama- 
qualand at altitudes of between 3*000 and 6,000 feet. After the 
flying buttresses of Great Bushman Land, the line reappears in 
the ranges of the Great Karroo and at Drakensberg, and turns 
east to Matabeleland, Nyasaland, Tanganyika, and Kenya 
where Kilimanjaro climbs to some 18,000 feet. The ^em 
coastal chain reappears as the Harkan Mouni^ and is pro¬ 
longed northward along the Red Sea. Africa is, thus, a closed 
continent; a third of its surface lies between 1,500 and 8,000 
feet. Its coastal barrier forms great areas of internal drain^e. 
The continent is marked by large numbers of rapids and water¬ 
falls, always an indication that the lands through which they 
flow are sloping and, therefore, vulnerable to erosion. 

Because of its continental structure and the isolaaon of enor¬ 
mous areas from the temperii^ influences of the ocea^ Mnca 
is marked by violent fluctuations of temperature which may 
reach 68 degrees F. within twenty-four hours. Nowhere, not 
even in the Amazon VaUey, which is to some extent benehted 
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by Atlantic influences, is the importance of plant cover greater. 
When the African forests have been destroyed, the mean tem¬ 
perature of the surface of the ground wnll rise as much as 6o 
degrees. High temperatures stimulate both chemical and bio¬ 
logical activity in the soiL 

Many of the bacterial activities so important to the richness 
of the soil find their optimum at about loo degrees F. When 
the temperature rises above a certain point, their productivity 
falls sharply. Direct insolation in Africa has a fatal influence 
on the bacteria, speeds up chemical actions such as oxidation 
and laterization, and destroys the colloidal structure so neces¬ 
sary to good soils. Furthermore, concentrated rains reaching 
a surface cleared of its forest protection, actually break up 
solid particles, destroy the granular structure. Here again, of 
course, as in nearly all regions of concentrated rainfall, the 
absence of plant and humus cover results in the rapid formation 
of a relatively impermeable layer, reduces infiltration, and ac¬ 
celerates runoff. 

Two thousand years ago northern Africa first felt the im¬ 
pact of mechanical man, and the gaunt bones of its civilization 
are a warning we have still not learned to heed. 

“A century or more after the destruction of Carthage by 
Scipio in 146 b.c.,” writes Dr. Walter C. Lowdermilk, “Rome 
began to colonize North Africa and in the course of time 
established several important and stately cities.... These cities 
were established at crossroads and along the southern edge of 
the great agricultural region, devoted principally to the grow¬ 
ing of grain and olives.” This area, of course, lay in the region 
of Africa’s most favorable climate, the Mediterranean zone. 

“The Roman city of Thydrus,” continues Dr. Lowdermilk, 
“at die present site of El Jem, was located in the midst of the 
great coastal plain of Tunisia. The most conspicuous remnant 
here is the ruin of a great coliseum to seat 60,000 spiectators, 
which was second in size only to that at Rome. Now a wretched 
village stands on the site of this great Roman city. This center 
was supported by intensive agricultiire of grain fields and olive 

• 245 • 



Road to Suruvval 


orchards; now this plain is sparsely covered with wild vegeta¬ 
tion and isolated groves of olives overmn by herds of grazing 
animals. 

“The Roman city of Thamngadi, at the site called Tinted 
in Algeria, was one of the more famous centers of Ron^ 
power and culture. It was established by the Emj^ror Trajan 
about A.D. loo and was laid out in a symmetri^ pattern, 
equipped with a m^nicent forum embellished with statuary 
and carved porticoes, with a public library, wi* 17 Roman 
baths adorned with beautiful mosaic floor^ with a theater 
to seat some 2,500 and with marble flush latrines. Timgad was 
a stately city supported by extensive grain fields in the valley 

plains and olive orchards on the hills. 

“After the weakening of the Roman power by the Vandal 
invasion in a.d. 430 the Berbers captured the dty, and ate 
the Arab invasion of the seventh century it was lost to knowl¬ 
edge for 1,200 years, buried by dust, the produrt of wind ero¬ 
sion Only a few columns and a portion of Trajan’s arch stood 
above undulating mounds as tombstones to indicate that on« 
a ereat city was here. There is no counterpart today of the 
magnificence of this ancient city. A wretch^ viU^ of mud- 
wall houses sheltering a few hundred inhabi^ts is the o y 
descendant of this center of Roman power and ^ture Water 
erorion as well as wind erosion has been at on km^ 
scape. GuUies have cut through portions of the aty and ^ 
exjLed the aqueduct which supplied the city with water from 

a firreat spring some 3 miles away. ^ r - • -11,0 

of L tod are asinpresive as the r^of ^ 

hills have been swept bate of soil, a story whi<* ™y 
S^nghout the regiL The original mantle « ^ 

off the slopes, often showing that the up^r edge of 
mande is bei 4 graduaUy worked down slope by ac^erated 
r-^ff frSSmd u’^per slopes Erorionalde^to^ 

deposited on the lower slopes and valley pl^ ™ 

waters cut ffreat gullies into the alluvial plains. Water 
Ce^ anf rain^rs quickly flow off the tod leaving tt dry 
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and thirsty. The effects of desiccation of the land are brought 
about even if rainfall has not diminished.” 

The dynamic panorama described by M. Harroy is of a 
degenerating continent. Over vast areas of Africa, water tables 
are falling, rain forest is being invaded by humid forest, 
hiimid forest by wooded savanna, wooded savanna by 
thombush, and thombush by steppe and desert. Some authori¬ 
ties disagree vidth the thesis that Africa is undergoing a climatic 
change. Lowdermilk says: “The most teUing evidence of un¬ 
changed climate in the past 2000 years in the successful planta¬ 
tion of olive groves on the sites of ruins of Roman stone olive 
presses. An experimental grove planted at Timgad by Director 
Godet demonstrates that olive orchards would thrive today 
where soil still remains on slopes. The great plantation of more 
than 150,000 acres in the vicinity of Sfax, Tunisia, which now 
supports thriving enterprises at Sfax also discredits the change 
of climate theory. Moreover, in the vicinity of Sousse, Tunisia, 
there are a few Roman olive orchards which escaped the de¬ 
structive invasions of the seventh century and survived to the 
present day. No pulsations of climate have been sufficiently 
adverse to kill off this remnant of the agriculture of Roman 
times.” 2 

Whether or not Africa is actually undergoing a climaac 
change must probably remain an open question, because of the 
lack of meteorological data. As Harroy points out, only the 
United States, Western Europe, and some small areas such as 
Japan and New Zealand possess a sufficiently developed net of 
meteorological stations (one for each thousand square kilo¬ 
meters) to give us statistically significant findings. While South 
Africa has somewhat more than one rain gauge for each five 
thousand square kilometers, the rest of the continent, except for 
Egypt, possesses many less. 

About 1890, rainfall was much heavier over all the southern 
part of the continent. At the same time, the same situation was 
observed in the same latitudes of Australia. One theory makes 
this phenomenon coincide with a displacement, toward the 
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south, of the tropical rain belt. After this, however, the dryness 
was accentuated to such a point that, in i93^“33» head 

of cattle and 7,000,000 sheep perished. 

Whether or not Africa is actually suffering a climatic change, 
man is most effectively helping to desiccate the continent. On 
the Gold Coast, H. M. Thompson in 1908 mapped *e forest, 
and a comparison of his chart with the present distribution of 
trees proves without any question that there has been a con¬ 
siderable reduction in the primitive forest. His map shows not 
only a great dimin ution of timber supplies but also the con¬ 
siderable loss of fertility that has taken place, for a very la^e 
area marked by him as rain forest is now replaced by the drier, 
mixed deciduous forest.” * 

Here, as in most of Africa, the destructive weapon is fire, 
aearings are made in the forest for agriculture or to secure 
wood for fire or building. Under the primitive system, after 
clearings were made there followed a resting period suffidendy 
long to restore the primitive cover. Tocky, however, vdth m- 
creasing population pressures, the forest is kept open, permitted 
to dry, and f requendy burned. Repeated fires play an important 
part in all the natural areas of Africa except m the ram forest 
which is normally too wet to bum freely; or on the predes^ 
steppes and desert where there is not suffident vegetauon. fa 
the intermediate formations, fire tends constandy to degrade 
the vegetation toward the lower subclimax. 

WTien the vegetation of a region has disappeared, 
suceeds it is airways characteristic of a drier region. The nch 

primitive vegetation gives way toasecondaryyegetauon, which 

I composed^f fewer spedes and spedes of value^ ^ Ae 
Due de Brabant pointed out in an oft-quoted sp^ch before 
the African Sodety in 1933. no one can as^y these 
human economy. “Before the discovery of the econon^^ 
ure that is rubber, a more intensive occupation and exploit^ 
of forests, wiping out the rnbter 

deorived os today of the pleasure of rolling cotnfortAly on 
pneumatics! Likewise, excessive deforestation m tropical Africa 
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might have prevented oor ever knowing the delights of morning 
coffee.” Many plants have disappeared from the African flora. 
The destruction of species is, of course, final. There is no pos¬ 
sibility that they can ever be brought back. 

Another important factor in the degeneration of the African 
flora has been the introduction of exotic species. Along with 
these one finds over vast areas such significant indicators of 
jgg^oyed land as a poisonous bracken of the same genus that 
is so characteristic of bumed-over, eroded areas on both North 
and South America. This degeneration of the vegetation is not 
only the cause of increasing dryness, and therefore the de¬ 
velopment of a less favorable ecology; it is at the same time a 
result. Once the climax vegetation has been disturbed, a vicious 
circle is set up, a circle that can be broken only over a long 
period of time, as in the semidesert lands of northwestern Ven¬ 
ezuela. Conditions favorable to the re-establishment of normal 
vegetation are rare in Africa, and the ecological degeneration 
is steadily threatening an ever-growing number of areas. 

Before the arrival of the European, primitive populations ap¬ 
parently had some empirical understanding of the la\^'S con¬ 
trolling the African l^dscape. In Madagascar, for example, 
excessive lumbering was punished by decapitation of the crimi¬ 
nal upon the stump of one of the trees he had felled. This is 
making the punishment fit the crime, with a vengeance! It is 
an interesting commentary on “civilization” that in the United 
States the man who commits the same crime becomes one of our 
wealthiest, most powerful, and most honored citizens. In order 
to permit periods of forest regeneration up to thirty years, 
native farmers of the southwestern Belgian Congo forced their 
people to invade and fell new areas of forest, despite the enor¬ 
mous labor involved. 

The Pygmies are zealous defenders of the forest, and dwellers 
about its edge, known among the Pygmies as “tree-eaters,” are 
thoroughly intimidated by these fierce little warriors. The Bel¬ 
gians have made good use of their attitude and made the Pyg¬ 
mies effective aides to their forest rangers. The Bantu, a nomadic 
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forest destroyer, will not carelessly risk venturing within die 
Pygmy sphere of influence. 

With the destruction of vegetation there has been, of course, 
a parallel destruction of native animak. Elephants, hippopotami, 
crocodiles, and associated aquatic and semiaquatic mammals 
and birds have been driven southward by the advance of the 
Sahara, gi^Tng place to the introduced camel. In many other 
areas much of the native fauna has disappeared. 

Were it intelligently exploited on a basis of selective cutting, 
the rain forest could provide a great deal of wealth. Less vul¬ 
nerable to human disturbance than other for^ areas, it suffers 
chiefly through clearings maintained for agricultural purposes, 
where the cover has been reduced or removed, the soil opened 
to driving rains and to the exhausting effects of the soil But as 
a whole, because of the heavy precipitation, the rain forest tends 
to re-establish itself, albeit with extreme slowness. Most of it 
should probably be regarded as Class VII and Class Vffl land 
The humid forest, with its three to four dry months each 
year is far more vulnerable. Fire destroys the understory and 
kills voung trees. Under human abuse, there is constant evolu¬ 
tion toward what has been called “baumsteppe,” appro^tu^ 
the savanna. Woody species tend to disapp^. (A sumW e^ 
lo-ical pattern appears in highland Central Wnca.) to dm 
hiShlv unstable environment alntude creates hving cradititm 
favorable for human beings-unfortunateV, to u* 
word. This tends to concentrate man m the huimd arm 
and to exaggerate the results of clearing and burning. It is sarf 
that this^Lt in northern Ruanda is disapp^ along ns 
entire northern boundary at the rate of more than half a mile a 

’'^iie savanna is probably the plant association 

est regions for human beings, easiest to 

and rtoher in both plant and animal resources ^ ^ 

areas Here occurs the most intense agnculture, and Ae d^ 
Ztnof the savanna is largely proportional to thedensity <A 
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population. Under proper management, the cj^rying capacity 
would be relatively high; overpopulation, which forces viola¬ 
tion of sound principles of land use, makes rational exploitation 
impossible. The long dry season of five to eight months, with 
its high rate of evaporation, tends to increase desiccation and 
make more difficult the re-establishment of a protective plant 
cover. In this sense, it is very like the degenerating lands of 
Guanacaste in the New World’s Costa Rica. 

Fire is normal on the steppe area. The vegetation that has 
evolved here is able to survive despite the annual passage of the 
flames. Over thousands of years an ecoli^cal equilibrium was 
established—only to be broken by the arrival of domestic cattle. 
In much, if not most, of the steppe area overgrazing has brought 
about the destruction of perennial forage plants, and en¬ 
couraged the development of annual species or those without 
much value as cattle feed. 

Native big-game mammals have, of course, existed here by 
the million, as they have on the savanna, for thousands of years. 
But their herds were part of a complex system of checks and 
balances that kept their numbers from getting out of hand. If 
they increased beyond the capacity of the waterholes—formerly, 
undoubtedly, much more abundant—they died of thirst. Lions 
and other predators kept the populations from becoming ex¬ 
cessive, culled out the weak, the sickly, the old. “Nature red in 
tooth and claw” was a far kinder nature than that of modem 
man, who has destroyed indispensable environment beyond 
any hope of repair. 

The little water that falls on the poor plant cover is lost in 
increasing amounts by mnoff and evaporation, and the cover 
tends to give way to drought-resistant species of small use to 
stock. In extreme cases, complete devegetation has resulted and 
sterile rock is exposed. 

On the predesert associations, again it is domestic animals 
that are chiefly responsible for the degeneration of the plant 
c»ver. In the judgment of many scientists, they alone are re¬ 
sponsible for the advance of the Sahara at the rate of more than 
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half a mile a year. The few trees that exist may be cut do^ to 
provide campfires during the cold winter nights. Every bit of 
vegetation is destroyed by grazing and browsing animals, chief 
among which is the goat. According to Worthi^ton, “In such 
dry areas, acacia trees are frequently cut down to provide 
fodder for camels.” In the words of the South African Drought 
Investigation Commission, “As a result of maltr^tment of the 
land, a smaller quantity of the waters that fall is absorbed by 
the earth, while the volume of w^ater wasted by runoff is in¬ 
creased to the point where the ability of the soil ^^d the vegeta¬ 
tion to resist drought has been sharply reduced. 

In Africa a molecule of rain water, after its fall, probably has 
better than an 8o per cent chance of being return^ 
atmosphere by evaporation or transpiration. Destrucmon of the 

plant cover is fatal to infiltration, and of course cont^utes mM 

equal degree to runoff. On overgrazed areas, according to Jacks 

and Whyte, the coefficient of runoff may increase from 0.5 

A_omcirkn i« a namral coroUaiv. 



AccoHing to U.rd Haikjr, 
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the level of lakes in Uganda is steadily fallmg. In southern Libya. 
Lake Undur, which was still permanent in 1913, is today com¬ 
pletely dry from March to July as a result of deforestation of 
die streams that fed it- Similar examples can be cited for the 
entire region along the southern margin of the Sahara. 

The disturbance of the hydrologic regime has, of course, 
resulted in widespread disappearance of fishes that were once 
an important element in the food of the primitive peoples. 

Accompanying the degeneration of the cov’er there is an 
increase in accelerated erosion. Vertical erosion remov^ e^ 
sendal plant foods. Sheet erosion, widespread over Africa, is 
merely a preliminary to gully, or donga, erosion. Hornby 
estimates that on plateaus in the highlands of Nyasaland five to 
ten millim eters of soil a year are swept away by sheet erosion. 
In Kenya, one storm removed an inch of tojisoil in a few hours. 

Much of Africa, it must be remembered, is arid or semiarid. 
As Jacks points out, “Nature has arranged that where water 
cannot punish man for his ignorance and misdeeds, the wind 
can.” In Africa the dry months, notable for high ufinds, prob¬ 
ably take more soil by wind erosion than is cut away by the 
sha^ly concentrated rains. Stebbing reports that, in Nigeria, 
when the rains come too late to hold the soil, young shoots of 
millet, covered by sand from the desert, must be replanted. In 
some years, for this reason, it is necessary to replant as many 
as ten times. 

One gains from available literature the impression that Africa 
is one of the most eroded of the continents. The Belgian Congo 
is fortunate in having a relatively low population density, but 
there are alarming signs pointing to its destruction. It is esti¬ 
mated that in the northwest, over 500,000 acres have been 
“brutally*’ deforested. In the western Belgian Congo, 50.000 
cubic meters of wood are cot a year—and there is no reforesta¬ 
tion. The forest is being driven back on many watersheds. In 
the entire northern Belgian Congo the forest is being cut and 
burned «> make way for more open—more vulnerable—land. 
The forest has been wiped out in much of the Kivu Basin. 
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In Angola, the savanna has been invaded by vast cofFee 
plantations, some of which go back to 1853. Every year the 
native agnculrure destroys more of the transition forest and 
sava nna . In the High Bengo the forest has disappeared over 
great areas, where the native cultures attack in depth more and 
more of the plant cover of a naturally poor, sandy soiL 

On the other hand, in the northern provinces of Northern 
Rhodesia, the native populations, which have had little contact 
wnth the European, have scarcely modified their ancestral way 
of fife. As a result, the forested regions in which they live show 
little sign of degradation, and erosion is rare except in some of 
the western districts, where the natives feed themselves by 
shifting agriculture. In the south, shifting agriculture is com¬ 
mon; and, especially near the railroad, the forest has largely 
been cleared to give place to plantations. Under the local condi¬ 
tions of climate and soil, a long rest would be necessary to 
regenerate the parts of the forest thus subjected to two or three 
years of soil-exhausting culture. Unfortunately, the density of 
the population makes adequate fallowing impossible: in order 
to rest the land suflSiciently, every family would have to possess 
over a hundred acres. Here, again, we find the modem means 
of transportation-in this case the railroad-a double-edged 
sword that, as in Latin Ameri<^ d^ more harm than good. 

More disturbing is the situation in Southern Rhodesia, where 
the wooded savanna has been perilously destroyed by the semi- 
nomadic culture of the natives. To check the degeneration of 
vegetation that threatens the entire hydrology of the country 
—in Mashonaland the underground water level has sunk “dan¬ 
gerously” low—vigorous measures have been taken and much 
of the remaining forests of the territory has been placed in 
reser\'es. The right bank of the Zambesi has been intensively 
cultivated a relatively short time, but exhaustion of the soil and 
sheet erosion have progressively reduced the extent and value of 
agriculture. The absence of the tsetse fly has made possible a 
considerable development of grazing, pairiy as the normal type 
of land use following a destructive agriculture. The excess of 
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stock has continued the degeneration of the vegetation, until it 
now offers little resistance to erosion. Every year, in Mashona- 
land, sheet erosion carries away an estimated five to six milli¬ 
meters of topsoil. In Matabeleland and in the native reser\'es, 
gully erosion is general. 

JUon? with .Madagascar and certain parts of French Equa¬ 
torial Africa, Nyasaland is one of the regions in which the 
vegetation has suffered most seriously in an astonishingly brief 
lapse of time. In 1880 the northern part of Nyasaland was richly 
forested and irrigated; today this entire forest has been de¬ 
stroyed by native farmers—and the brush that has succeeded it 
is burned ever)" year. The intense erosion that has resulted has 
further accentuated the degradation of the plant cover and in 
places “so much top soH has been removed by wash that moun¬ 
tains and hills are now masses of bare rock, and once forested 
plains are treeless.” * Important rivers, such as the Shire, have 
been filled with sHt. 

Some of the most effective reforestation work on the Dark 
Continent has been done in the Union of South Africa. How¬ 
ever, it is probable that in no region is the need more critical. 
In 1923 the Drought Investigation Commission summed up its 
report as follows: 

“(I) That soil erosion is extending rapidly over many parts 
of the Union. 

“(II) That, besides slootmg, there is a great deal of surface 
erosion, both by water and wind, taking place. 

“(Ill) That the soil of the Union, our most valuable asset, 
irreplaceable and definitely limited in amount, is being removed 
in enormous quantities annually. 

“(IV) That a great part of this soil and valuable plant food 
is lost for ever, and while the remainder of the eroded material 
may do good in some instances, it does much harm in others. 

“(V) That great damage is done by the eroded material silt- 
reservoirs and that soil erosion causes grreater irreijulsritx’’ 
.in the flow of our rivers, thereby increasing the cost of irriga¬ 
tion works and the cost of producing feeding stuffs. 
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That soil erosion is causing a marked decrease in the 
underground water supplv of the Union, and thereby increases 
the ditticultv of watering stock. 

"(\TI) Soil erosion is caused by reduction of the vegetal 


cover. 

‘HMin That soil erosion has a cumulative character which 
bv virtue of the similarity between its cause and etTect. always 
accelerates its rate of growth, in all except a few favored por¬ 
tions of the Union. 

■“(IX) That prompt action is therefore imperative. 

"•(^X) That soil erosion is caused, mainly by deterioration of 
the vecretal cover brought about by incorrect veld manage¬ 
ment. and that all eitorts^to improve the latter will have a bene- 
hcial result on the former. 

The Orange Free State, which descriptions of less than a 
century aso paint as a luxuriant prairie, is today suitering from 
increasincT desiccation. Every year it is ravaged by sandstorms, 
especially in the western districts. The same situation obtains 
in the western Transvaal, where the dr>- steppes adjacent to the 
predesert areas of the Kalahari are an easy victim of wmd 
erosion, once their plant cover has degenerated. This point, 
emphasized bv .M. Harroy, is of great importance. Too many 
people, even those who live with the open range, fail to recog¬ 
nize that the erosive process has already begun, as Dr. Shantz 
points out. with the ecological degeneration of plant cover, 
even thoueh actual destruction of the cover is some years m the 
future. There exists a eenerallv unrecognized ecological inertia, 
the control of which naav be difficult once its direction has been 


established. . , , i \ 

In the eastern part of the Union, m the densely populated 

nanve protectorates. « here tvheat culture and sheep raising 
have been considerably developed dunng the past forts tears, 
sheet erosion and sullvine are general. Three-tourths of Zdu- 
land have been affected, svhile in Basutoland, a region ot sha^ 
slopes and the source of important svatetcourses. the toca ad¬ 
ministration is confronted svith extremely serious difficulnes. 
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South Africa is faced with a problem comparable to that of our 
Navajo reservations, but it is a problem whose complexit)^ is 
increased a hundredfold. 

Tan^anvika Territory* enjoys two advantages—a low popu¬ 
lation and sleeping sickness. The former, with less than sLx 
inhabitants per square kilometer, has, of course, kept down 
pressure on the land. There is some overgrazing, but the colony 
appears to have been administered with unusual intelligence. 
This has been strongly supported by sleeping sickness, which 
has prevented the development of overgrazing and overpopu¬ 
lation, 

Ecolosricallv ignorant sanitarians, entomologists, and medical 

w * w w 

men are undoubtedly now making a flank attack on the tsetse 
fly with DDT or some other insecticide. The environment of 
Tan^anxnka is unstable and, unless the land is more carefullv 
managed than it has been in most parts of the world, it will 
probably be reduced within a relativelv few decades to a situa¬ 
tion comparable to that of the Union of South Africa. Adminis¬ 
trators confronted with the need of resettling displaced persons 
have looked longingly at Tanganyika Territory. It is to be 
hoped that before they take action they will carefully examine 
its limited carrying capacirv’. 

Some authors consider that erosion is today Kenya’s greatest 
problem. \\ hereas much of the area was once covered with 
rain forest, today only about 2 per cent remains. About 1910, 
the Kikuyus, before it was possible to stop them, destroyed 
hundreds of square miles of forest. The desert of Turkana, 
southeast of Lake Rudolph, is advancing at the rate of six miles 
a year. A. M. Champion, in 1909, passed through a verdant re¬ 
gion east of Nairobi that, twenn-one years later, he found 
dried out, abandoned by its inhabitants, and degenerated to the 
status of scrub with the dominant tree the acacia characteristic 
of predesert steppe. Cotton, corn, and coffee plantations, often 
on slopes approaching 7 per cent, have resulted in so much 
erosion that niany planters have been forced to abandon their 
land because of fallitig yields. Soils from the .Mount Kenya area 
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stain the waters of the Indian Ocean some thirty miles about 
the mouth of the Tana River. The native reserves, often on 
highly friable soils, offer little resistance to the forces of nature. 
The great reserve of Kamba in southeastern Kenya has been 
eroded down to its subsoil over 37 per cent of its extent! The 
northern reserves of Turkana and Suk are ravaged by sand> 
storms that every year grow more violent; the inhabitants of 
the Kamasia reserve have been driven from their homes by 
famine and misery. 

In French Equatorial Africa, even in the rain forest, native 
lumbering has opened great clearings that are kept by fire from 
revegetating themselves. The degeneration of the vegetation 
is such that, as Lecointe points out, “In the equatorial forest 
itself, in the Gabun and the Middle Coi^o, the area of savanna 
is so great in some places, that it may indicate the formation, 
under the equator, of genuine small deserts of sand.” In the 
wooded savanna, where the French colonial administration has 

introduced commercialized—plantation—agriculture, the de¬ 
struction is appalling. Every year, over hundreds of thousands 
of acres, fire devastates both the savanna and the woodland 
Certain districts of EJbangi-Shari are, “without question, 
among the parts of Africa in which the plant cover has been 
attacked with the greatest violence. This devastation of the 
vegetation has, of course, an influence upon the fertility of Ae 
soil. In the territory of Chad, both wind and water erosion 
have worked havoc. 

The southern part of the territory has suffered a fate com¬ 
parable to that of Ubangi-Shari. In the region of Ere, “Every 
Lrm transforms the soU into a muddy liquid that Botre toward 
lower elevations ... as long as the new vegetation is nenher 
sufficiently dense not heavy to 611 its role of protection against 

water erosion.” . , 

In southeastern Nigeria, a relatively hilly region, the dei^ 
population farms and warms itself at the expense of the high¬ 
land forest. As a result, erosion has made its appearance m m^y 
sectors and is today a serious threat to the economy o c 
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country. Gullies a hundred feet deep are not unusual, and sheet 
erosion appears to be general. The valley of the lower Niger 
and its delta, formerly covered by forest, have undergone ^vere 
deforestation. And farther to the west, near the coast, in the 
province of Ondo, the degeneration of the forest cover is so 
great that, according to W. D. .MacGregor, it is becoming diffi¬ 
cult to find a piece of rain forest sufficiently large to justify 
setting up a forest reserve In the extreme west, where cocoa 
plantations have been generally developed, the results of the de¬ 
forestation are evident in the progressive dr>nng of both the 
local climate and the subsoil. In the center of the country the 
vegetation has been degenerated nearly ever^"^vhere and has 
ralfffl the form of a “mixed deciduous forest.” It is calculated 
that the northern and eastern edges of this great central forest 
area are reduced ev’ery year, under the pressure of cultivation, 
by more rhan half a million acres. In the north, where a surpris¬ 
ingly narrow belt separates the forest from the predesert associ¬ 
ations, agriculture is extensive and repeated fires are the general 
rule. As might be expected, the vegetation is degenerating 
rapidly, and the desert is advancing. 

In French East Africa, near the sea, where European occupa¬ 
tion has a long history, the forest—whether wet or dhy—has little 
protection against die invasion of agriculture. On the Ivory 
Coast, A. Chevalier estimates that a village of two hundred 
inhabitants requires seven thousand acres of forest in order to 
have sufficient territory to permit adequate p>eriods of fallow¬ 
ing. The density of the population continues to make this more 
and more impossible, and the forests are being progressively 
destroyed, as in southern Nigeria. Furthermore, cocoa, coffee, 
rubber, and banana plantations have been developed at an in- 
creasii^ rate during a quarter of a century, and they now suffer 
wide impoverishment of their soils, upon w’hich sheet and gully 
erosion has become general. 

The story of Africa, since its integration with the European 
world, is driven by an iimer dynamic toward a fate almost as 
certain as diat of a Greek tragedy. Upon an unfavorable en- 
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vironment with a low carrying capacity have been imposed 
progressive degeneration of vegetation, mounting losses of 
desperately needed water, and constantly aggravated sen! 
erosion, which tom the spiral toward ever more unfavorable 
environment. Seen through the understanding of the ecologist, 
it is not difficult to understand why he has called the Bla^k 
Continent The Dying hand. 

The European in Africa has temporarily removed the Mal¬ 
thusian checks. He has put down tribal wars, destroyed preda¬ 
tors, moved enough food about the continent to check famine 
_^but he has not subsotuted constructive measures to balance 

his destruction of the old order. 

From the Sahara to the Union of South Africa, the people 
of Africa have for many centuries been farmers and pastoralkis. 
Like the tropical forest, they had established an equilibrium 
with their environment. Integration into the modem world, 
however, has destroyed the equihbrium and offiy a willfully 
blind optimist would attempt to say when it will be re-estab¬ 


lished. _ . 

Agriculture is characteristicaUy of the shifting type. As Lord 

Hailey wisely pointed out, this “is less a device of barbarism, 
than a concession to the character of the soil, which ne^long 
periods for recovery and regeneration.” But the period of tune 
required for the land to regain its fertiUty by regeneration of 
the forest ranges in many areas up to fifty y ears. Almost every 
policy of the European colonizers has tended to shorten, or 
abolish altogether, this indispensable resting of the land. Con¬ 
stant propaganda campaigns have been carried on to mciease 

this may be seen in *e Belgian Cot«o. fa 
1027 this area had to import 10,000 tons of corn and com meal 
to feed its workers. In 19J8 it exported nearly 24^ tma 
Com is, of course, one of the crops most oonfaave w soil 
eroaon. Thus, the Tyrant of Mexico has 
Africa, where, as in the New World, it is tearing down *e 
at an ever^owing rate. For subastence agncnltore diae has 
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been sobsritated commercial agriculture. .Millions of nonpro¬ 
ducers, living in African towns, have created a market for the 
produce of the native farmer. More destructive still has been 
the growth of Europ>ean markets that have bought—along with 
cocoa and cotton—not only the fertility, but even the substance, 
of the soil 

The incentive to grow a cash crop has often been reinforced 
by harsh measures. Natives have been required to pay their 
taxes in farm products, and in many areas to perform forced 
labor on the land. This entire cultural pattern, it must be re¬ 
membered, has been imposed upon a primitive people, improvi¬ 
dent, fatalistic, and wedded to the ways of its forefathers. 
Shifting ^^culture, because much of the land must be left idle 
most of the rime, imposes a low carrjring capacity. When the 
fallowing is not obser\'^ed and the land is destroyed, as it has 
been over millions of Africa’s acres, the carrying capacity is 
forced downward even more rapidly. 

Much the same mechanisms that have broken the established 
pattern of African agriculture have o|>erated on the natives’ 
graring practices. As land has become scarcer—and there has 
been a sharp restriction placed upon nomadism as less land has 
become available—there has been an enormous increase in herds. 
Colonization has given the natives a sense of security against 
rustling, and profoundly changed their attitude toward the 
normal development of grazing. 

Population growth, in some places, has increased the number 
of stock raisers. In Basutoland, for example, in 1898 there were 
256,000 herders; in 1931 they had increased to 570,000. The 
natural resource of protein and fats that the natives formerly 
obtained from hunting and fishing have considerably decreased, 
exactly at the time when the food habits of the blacks are tend¬ 
ing toward an increased consumption of these products. Finally, 
die native, with the increased wealth that results from his con¬ 
tact with the white man, has nearly alwa3rs sought to show 
off this wealth in the way that is most f amiliar to him: the pos- 
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session of cattle. Harroy tells how, in Kenya, attempts to have 
the cattle raisers convert their herds into cash deposited in the 
Postal Savings Bank, where the money would earn z per cent, 
drew from the natives the quite reasonable response that they 
preferred to change profits into cows and goats whose rate of 
reproduction would be considerably more than the 2 per cent 
offered by the bank! The black cares little that his choice 
implies a parallel destruction of his capital, in terms of pas¬ 
turage, fertility, and available water resources. When the Amer¬ 
ican Cattle Growers Association takes the same attitude, we 
can scarcely criticize the African native, though he is con¬ 
sidered to be more ignorant. The native cattle grower is, of 
course, as profoundly ignorant of the biology of his cattle as of 
his environment. Like the Peruvian Indian who sells his largest 
potatoes and ears of com and plants the smallest, the native 
cattle grower often takes his finest animals to the slaughter¬ 
house. In 1937 this practice had become so dangerous in the 
Congo that Belgian authorities were forced to intervene in 
order to preserve the best bulls. 

Against this macabre picture must be set the not-too-satis- 
factory sketch of the demographic situation. In Africa, as in 
so much of the world, completely trustworthy census data are 
not available. Lord Hailey is of the opinion that if the popula¬ 
tion is growing it is growing slowly. The U.S. State Depart¬ 
ment, however, with perhaps better facilities for gathering data, 
is authority for the statement that the population of Africa 
grew from 151,000,000 to 173,000,000 between 193^ 1946. 

According to their best information, by 1955 the population 

will have reached 191,000,000. 

In a colonial economy, exploited for export products, one 
must go beyond the mere enumeration of the area’s occupants. 
France, Belgium, and England will certainly continue to draw 
upon African soils. In view of the difficult economic atuation 
of at least two of these countries, demands are likely to mo^ase. 
Therefore, unless there should be a world-wide economic co - 
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lapse, in terms of demands made on the carrjMng capacity’, by 
Africa 'will be supporting far more than i ^1,000,000 
people. Demands mount as the means of satisfying them gradu¬ 
ally disappear. Africa must clearly take her place in the lugubri¬ 
ous procession that includes Asia, Australia, and Latin America. 
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The Lion and the Lizard 


XHIS BRIEF SE'R\'EY OF TIVT. CONTIXENTS. DEeERSE AND 

complicated though thev are. leads one to a simple—and heart- 
eninsf—conclusion: .Man has m^oved into an untenable position 
bv protracted and wholesale violation of certain natural laws; 
to re-estabhsh himself he needs only to bring his behavior into 
conformin' \Mth natural limitations. Most of these are. to some 
extent, understood. In all the vast complexin- of the earth, there 
is httle that has been tom do'wn that cannot be rebuilt. The 
landscape of the Hwang Ho will never again be the same nor, 
probablv. as favorable an environment to man; but an ap¬ 
proximation can be restored. M e shall ne^ er again hear the 
music of the Eskimo curlew, and with its lost song has vanished 
a Mozart of the prairies; we shall never again be so rich as before 
Its passing. .^lost of the wealth that still remains to us can be 
vastlv increased, and man s sum'ival assured. M e kno^^ almost 
enou£rh for that—enous'h so that we may feel confident of filling 
the sraps in our knowledge. 

I do not want to exaggerate the importance of this problem. 
Conservation is not eoing to save the world. Xor is control of 
populations. Economic, political, educational, and other meas¬ 
ures aho are indisnensable; but unless population control and 
consen-anon are included, other means are certain to tail A 
world oreanization devoted to search for economic and pohti- 
cal solutions that icinores the ecological is as helpless as a bird 
with one wine. Indeed, it may force the human race deeper mto 

the mire. 
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The Sands Run Out 

The TTiftigr critical danger is that we shall not realize how 
short we are of that one nnrenewable resource—time. If we wait 
imtil nest year, or the next decade, to push our search for a 
solution, then our fate may well be sealed. 

“ . . the Lion and the Lizard keep 

The Courts where Jamshyd gloried and drank deep ...” 

It has happened to many peoples, to many civilizations. There 
is no reason why it cannot happen to us. Never before, in his¬ 
tory, have so many hundreds of millio ns teetered at die edge 
of the precipice. 

Ecologies health, for the world, requires, above all, two 
things: (i) That renewable resource be used to produce as 
much wealth as possible on a sustained-yield baas. We must 
use these resources well to support as h^h a living standard as 
possible; and we must not exhanst them, as there is no snbsd- 
tnte. (2) We must adjust our demand to the supply, either by 
accepting less per capita (lowering our liv ing standards) or 
by m a intaining less people. Since our civilization cannot survive 
a drastic lowering of s tandar ds, we cannot escape the need for 
population cuts. 


Before Treatment, Diagnosis 

The first step toward solution is a dear statement of the 
proUems: What is the relationsfaip of h uman beings to their 
many environments? L it favorable or unfavorable? Both the 
idatmiidi^ and the environment must be consideced as 
processes; what are narional catiying ca paratw^f ^ and how are 
they trending? 

ftur exanqile, are the yields per acre of various crops 
in vaimns rcgioiK of dm world, and vdiat have diey been over 
dm paa fifty years? What were they on virgin soils? To what 
estent have th^ been maintained by abandoning womout 
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land? How much topsoil has been lost by erosion? How much 
r!1a<g; IX land created by man? 

What is the carrying capacity of grasslands and how has it 
changed? If there is overgrazing, how long—imder how re¬ 
duced a yield—will be required to restore maximum produc¬ 
tion? 

W Tiar is the trend in water tables? A^Tiat is the history 
of siltation over the past fifty years? Xo what extent has this 
reduced supplies of drinking water and hydroelectric power? 
To what extent has it raised river beds? WTiat is the history 
of floods on the world’s watersheds, and how have these floods 
been affected by deforestation, overgrazing, bad agricultural 
practices, md siliadon? 

What species of wildlife are in danger of extermination? 
What species exist in excess numbers, as a result of environ¬ 
mental m is m a n agement? 

What is happening to htunan numbers, in each country—and 
the world? How many calories j>er capita will be available ten 
years hence? Twenty years? Fifty? How much protein, milk, 
cheese, fruits, and green vegetables? 

With such information as is available, only a generalized 
definition of the problem, in these terms, can be achieved; to 
arrive at a clear understanding will require continuing research, 
a sort of ecologfical bookkeeping. 

\^th understanding of national carrying capacities we 
finally arrive at a comprehension of the global carry ing ca¬ 
pacity—know how much surplus, always on a sostained-)deld 
basis, the United States, Ca n a d a, Argentina, and Australia 
deliver to overcu'owded Britain, Germany, Belgium, Japan, 
India, and China. It is impossible to overstress the necessity of 
getting away from year-to-year unprovisations, prayers for 
good weather, and destruction of the 'world’s resource capital. 
We already have a fair idea of what every country needs, and 
is going to need, until populations ate controlled and reduced. 
We m^ also know how much of the need can be supplied. 
An nations can reasonably expect to share our surplus products; 
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no nation should be expected to go into its resource capital to 
feed excessive populations elsewhere. 

Here, in the United States, as we more clearly define the 
problem, we must come to recognize the ecological impera¬ 
tive, the fact that our environmental resstances are b eing con¬ 
tinually and rapidly increased by excessive lumbering, forest 
fires, overgrazing, bad agricultnial methods, overcropping, the 
breaking down of soil structure, loss of water tables, extermina¬ 
tion of wildlife, etc. Until we clearly see the growth of these 
environmental resistance we are not likely to do much to con¬ 
trol them. 

A conservation program, my experience shows, inescapably 
rests like a tripod on three legs: research, education, and ac:tion 
on the lancL These must fnncmon simnltaneously if the struc¬ 
ture is not to collapse. 


No SuBsirruTE for Kkowuqxsb 

Without research we shall not know what we are doing. 
We shall make cosily and destructive mistakes, we shall waste 
millions on ill-planned forestry, soil-conservation terracai:^, 
dependence on chemical fertilizers, the introduction of insect 
pests and other animals that may get out of hand, or waste 
millions of dollars—as we have in the past—trying to import 
species fhar cannot survive. We shall try to transplant a system 
of land manageme nt from one environment (where it has suc¬ 
ceeded) to another (where it cannot). We sha l l promote un¬ 
sound emigration. We shall fail to make the best use of the land, 
such as the dedication of Class VUl land to watersheds and 
w ildlif e. By our ignoranca we shall n^lecrt vast riches, such 
as are probably located in tropical forests. 

Co-operative research is important. Costa Rica, with an 
annual national budget of $i 1,000,000, obviously cannot sup¬ 
port agricmltural experiment stations, a wood products labora¬ 
tory, a soil-cx)nservation service and research stations, forestry 
stations, wildlife investigations, etc. Countries and states diould 
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pool their resources. Co-operative investigations should be 
made, for example, of the grasshopper outbreaks that, from 
the Dakotas to Argentina, every year cost the farmers of the 
Americas millions of dollars; in areas of climatic and cultural 
similarity, it is highly probable that similar factors influence 
the numbers of these insects. Comparable investigations of the 
biology of rodent outbreaks would seem sensible. The studies 
that have recently been initiated on the breeding of improved 
types of Northern Hemisphere trees would, in view of the 
enormous extent of northern climax forests, appear to promise 
considerable wealth to the Soviet Republics, Scandinavia, Ger¬ 
many, the British Isles, Canada, and the United States. A suffi¬ 
cient number of primitive areas, to be used as research stations, 
can obviously not be set up in overpopulated countries such as 
Haiti and El Salvador, which have unquestionably extirpated 
important plant associations. Neighboring countries, like Costa 
Rica and the Dominican Republic, with their smaller popula¬ 
tions, can set aside undisturbed lands, and it will be to the ad¬ 
vantage of the entire world to have these studied internationally. 
A number of stations, such as Barro Colorado Island in the 
Canal Zone, and national parks in North and South America 
and Africa are already avmlable for studies. 

The scientists of many nations are walled oflF from the main 
currents of thought, and even from their own disciplines, by 
barriers of language and poverty. One of the most useful and 
practical developments imaginable would be the establishment 
of an international clearinghouse and translation center, to 
digest and su mmar ize the results of land-use research and make 
them available in English, Spanish, French, and one or more 
Asiatic languages. Such journals as Biological Abstracts, 
Chermcal Abstracts, and the Experiment Station Record (re- 
«ntly suppressed in the name of economy) have been literally 
invaluable tools to scientists receiving them. Developments of 
tbe last ten years in microfilm reproduction make the distribu¬ 
tion of scientific publications at low cost a simple matter. 

It is important that scientific advisory services be made avail- 
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able, both to international organizations and to national gov¬ 
erning bodies. They are needed as a means of evaluating work 
done by scientific bureaucrats. In the United States, for ex¬ 
ample, scientific and other learned societies would undoubtedly 
co-operate wath Congress by the appointment of part-time 
committees, which would change every three or four years. 
It is important that these committees include men under the 
age of forty; minority reports should be encouraged. A laige 
part of the responsibility of such scientific advisers would be 
to evaluate the publications and field operations of their gov¬ 
ernmental colleagues, in part by digests of criticisms in both 
foreign and domestic professional journals. Such evaluation, 
free of political control and the influence of vested interests, 
ought to give short shrift to the pork-barreling and shocking 
incompetence of such organizations as the U.S. Army Engi¬ 
neers and Reclamation Service.' Some of the scientific publi¬ 
cations of government bureaus have been of extremely low 
qualitv", so low in fact that they are not even reviewed in scien¬ 
tific journals. Work of this cahber, fortunately, represents a 
fairly small percentage of the total output. 

The same, unhappily, cannot be said of the so-called scien¬ 
tific work done in some of the poor countries. Many of their 
workers are badly trained; they suffer from lack of contacts 
wth scientific colleagues; and they are usually, as has been 
pointed out, miserably paid. One of the chief functions of ^y 
conscrv'ation organization, from the local Audubon Society 
to the United Nations, should be to educate employers in the 
realization that there is no such thing as cheap brains. A badly 
prepared scientist, of mediocre intelligence, may not only 
waste the funds with which he is working and lose irreplaceable 
time he is ven^ likelv to arrive at dangerously misleading 
conclusions. To cope With the complex and critical problems 
facing the world today, we need the best mtelligence we can 
find To our attempts to save ourselves, no one can conmbutc 
more than the scientist. Few scientists care about wealth, but 

they do want reasonable security, educational opportumnes tor 

0 
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their children, etc. If men of high abilin^ are to be attracted to 
scientific careers, they must be decently compensated. When 
we pay physicists, biologists, and chemists less than truck and 
bus drivers—as we often do—we have no excuse for looking 
down our nose at Latin America because most of its countries 
starve their scientific workers. 

In the L^nited States, the National Science Foundation, if it is 
established, should give substantial support to land-use re¬ 
search through universities, agricultural schools, state govern¬ 
ments, museums, etc. 

It is imperative that research be extended from the natural 
sciences to the social sciences; if conser\'ation is to be effective, 
they are inseparable. There are, unquestionably, dangerous 
peaks ahead, midway of our course. The social sciences are the 
radar that can avert disastrous crashes. Only through anthropo¬ 
logical, psychological, general semantic, and other investiga¬ 
tions can we learn how to make ecological health so important 
to the world’s people that they will not only accept it but 
demand it. The U.S. Soil Consers ation Service, with charac¬ 
teristic vision, has already sponsored extremely important and 
promising work in this field. The findings may be expected to 
speed up considerably the application of sound practices to the 
land. 

Economic research is indispensable in fitting land-use prac¬ 
tices to diverse social groups in diverse total environments, 
whose cariy^ing capacity’’ is al'H'ays limited. Such research must 
be given ecological orientation, since the North American eco¬ 
nomic measuring rod cannot be applied to the Kurds nor can 
El Salvador hope for an Argentine living standard. Such re¬ 
search must be, in a word, non-Aristotelian; so far as possible 
it must relate the whole man to the total environment, reco<y- 
nize the uniqueness of peoples and environments, and the fact 
that relationships between man and environment, and environ¬ 
ment and environment, are constantly changine. Sound, 
adequate research results in vast savings of time and wealth. 
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Operation \\-ithout research is almost certainly wasteful, and 
may be disastrous. 


Let the People Know! 

Quite as necessary* as research is education. At present there 
is a frustrating lack of trained and educated men to manage 
land resources. It is important not to confuse technical train¬ 
ing and education. The L^nited States has many highly trained 
technicians who are far from being educated. They can do 
their own limited job, and do it well; but because they are 
ignorant of histor>% hterature (as a key to human beha\’ior), 
economics, geography, sociolog>% mathematics, languages, etc., 
they are unable to relate their specialty to the total environ¬ 
ment. Dr. Sears reports that “one of the engineering officials 
of a major American corporation, speaking before the alumni 
council of an excellent technical school, said bluntly that from 
his experience he would rather have engineers trained in the 
liberal arts atmosphere of a small college, which he named, than 
the crack professionals from this technical school. He went on 
to sav that men with a liberal arts background were more re¬ 
sourceful, more flexible, and more imaginative in their ap¬ 
proach, all of which more than compensated for their lack of 
speciahzed technical courses.” “ Sir Richard Livingstone defines 
a technician as “a man who understands everything about his 
job except its ultimate purpose and its place in the order of the 
universe.” As technicians face a changing world or must oper¬ 
ate in a foreign enxdronment, they are often disastrously in¬ 
adequate. 

To cope ^\^th resource problems on a world basis will require 
the education of tens of thousands of men and women. There 
is intelligence in abundance, if it is put to work. We must 
broaden and improve our own training, train people from other 
lands, and send them home to work both on the land and as 
teachers. International, regional education should be developed. 
The Balkan countries might combine, as well as the tropical 
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nations. The Inter-American Institute of Agricultural Sciences, 
at Turrialba, Costa Rica, is a step in the right direction. It has 
the advantage of training Latin-American students, in a tropi¬ 
cal environment, where the language problem is far less serious 
than if they were studying in the United States or Europe. 

A laree proportion of the required training will be given at 
the functional level, as is being so well done at the United Fruit 
Company’s agricultural school in Honduras. This will require 
much less preparation on the part of the men and women in¬ 
volved, and wherever possible should be carried out in their 
own countries, or at least in an environment with which they 
are thoroughly familiar. Robert Pendleton has compared train- 
insT an Oriental boy in an American agricultural school to send- 
ins an American to northern Scotland to study the raising of 
oranges in southern California.^ Here, again, it is important to 
emphasize the value of a non-Aristotelian approach, in order 
that the idea of a unique, dynamic environment-as-a-whole be 
firmly understood. 

Effective conservation has been made impossible, in many 
parts of the world, by man’s failure to recognize the indispcn- 
sabilit)’’ of scientific treatment. W hen a man is sick, he usually 
goes to a highly trained general practitioner who may send him 
to an orthopedist, psychiatrist, specialist in ev'e-ear-nose-and- 
throat diseases, specialist in circulatorv' diseases, genito-urinary 
or gastro-intestinal diseases, etc. A sick river valley is vastly 
more complicated than a sick man, if only because the man 
is one of the most important parts of it; diagnosis and treat¬ 
ment of the illness should, in many cases, require the particular 
skills of climatologists, pedologists, hydrologists, botanists, 
zoologists, agronomists, soU conser\'ationists, foresters, graz¬ 
ing experts, sociologists, economists, etc. In some parts of the 
world the sick valley may be subjected to the blundering man¬ 
agement of a lawyer. In the United States we are likely to turn 
it over to an Army engineer. Is it any wonder that, on all con¬ 
tinents, flood peaks are steadily rising? 

The education of conservation workers is not enough. The 
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leaders in all countries must iinderstand the ecological im¬ 
perative, and in the democracies this understanding should 
reach all the people. Many years ago Thomas Henry Huxley 
wrote: 

“Suppose it were perfectly certain that the life and for¬ 
tune of every one of us would, one day or other, depend upon 
his winning or losing a game at chess. 

“Don’t you think that wx should all consider it to be a 
primary duty to learn at least the names and the moves of the 
pieces; to have a notion of a gambit, and a keen eye for all the 
means of gi\'ing and getting out of check? Do you not think 
that we should look with a disapprobation amountii^ to scorn, 
upon the father who allowed 1^ son, or the state which al¬ 
lowed its members, to grow up without knowing a pawn from 


a knight? 

it is a very plain and elementary truth, that the life, 
the fortune, and the happiness of every one of us, and, more or 
less, of those w'ho are connected with us, do depend upon our 
knowing something of the rules of a game infimtely more dif¬ 
ficult and complicated than chess. It is a game w^hich has been 
played for untold ages, every man and w oman of us being one 
of the tw'o players in a game of his or her owm. The chess¬ 
board is the w^orid, the pieces are the phenomena of the universe, 
the rules of the game are w'hat wx caU the laws of Nature. 

“The player on the other side is hidden from us. \\ e know 
that his play is alw ays fair, just, and patient. But also wx know% 
to our cost, that he never overlooks a mistake, or makes t e 
smallest allow ance for ignorance. To the man who plays wx , 
the highest stakes are paid, with that sort of overflownng gen¬ 
erosity with which the strong shows deUght m strength, 
one who plays ill is checkmated-without haste, but without 

remorse.” . u 

A nontechnical consenation educaaon must be 


phases, short-term and long-range. 

The first is desired to reduce destruction and to begin 
restoration, to check the epidemic that has already started. 
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It should be pointed at control of forest fires, plowing on the 
contour, protection of wildlife, etc. To get such ideas across 
to the public as rapidly as possible, all suitable media should 
be used: posters, movies, broadcasts, newspapers, pamphlets, 
etc. Advertising and publicity techniques that have girdled 
the globe with American tooth paste should sell sound land- 
use and ecological awareness; instead of promoting an Amer¬ 
ican standard of living, they should promote a rational, national 
standard. So far as possible, adult groups, such as labor unions, 
churches, military forces, prisons, seiv'ice clubs, conservation 
organizations, parent-teacher associations, etc., should be used 
as targets for the educational material. Such institutions as the 
Audubon Nature Camp, where teachers not only learn how 
to live with the earth, but how to teach others to do it, should 
be multiplied a hundred—or even a thousand—times. Juvenile 
material should be distributed through schools. Boy’ and Girl 
Scout organizations, 4-H clubs, etc. 

If the democratic way of life has any long-range justifica¬ 
tion, it must prove that it has survival value. This, I am con¬ 
vinced, it can do. Better than any other sy-stem of government 
that now exists, it can bring to all its people the realization 
that their lives and their civilization are profoundly’ shaped by 
their environment. The town meeting, the grange, the garden 
club, the women’s organization, the soil-conseiyation district, 
are all inevitably infiuenced by environmental impacts. Their 
recognition of this relationship, their development of a pro¬ 
gram leading ever more rapidly to a more favorable relation¬ 
ship, may give democracy the survival value it has certainly 
lacked through most of the past hundred and fifty’ years. We 
have been skidding down the road toward national suicide by 
destroying the environment that permits our survival; a revers^ 
of our direction is unthinkable in any but democratic terms. 
Here may well be the most fruitful opportunity democracy 
has ever had. 

Long-range efforts in education should be designed to give 
man a sound ecological orientation. They should op>eratt 

* 275 • 



Road to Survwal 


rHr n n<y h tciclicrs* tr aining SchoolSy CollcgCS Slid universities^ 
and eventually in all primary and secondary schools. Courses 
should be given in human ecology, including ecological orien¬ 
tation of history, economics, agriculture, literature, engineer- 
ins^, medicine, international politics, and the arts. It is at least 
as important that American children understand what the un¬ 
controlled raindrop has done to their country as what hap¬ 
pened at Bull Run or in a seven-gabled house in Salem. 
(Incidentally, this understanding of Ae world about them is 
far easier to teach most children than are many other subjects. 
And adults, as I have discovered in lectures from Boston to 
Osomo, rarely fail to appreciate the fascination and importance 
of man’s relationship with his environment) 

If doctors are going to keep people alive, they should be 
aware of the effects of their activities. If engineers are goi^ 
to build roads, they should be taught the place of these imds 
in the landscape, ^d in the human culture pattern. Students 
of history and literature should be brought to a realizanon o 
the influence, on these fields, of land use and abuse; of the 
improbability that an impoverished land, like modem Greece, 

could develope an Age of Pericles. „ .,. . , 

It is strange but, I think, true that in aU of hi^ry there have 
been al^ no great landscape painters. By t^ 
they have not done for landscape what men like Rembrandt 
hav^ done for human portraiture. They have not given m pic¬ 
tures that would teU us the real character 

it is eood or evil, exhausted or vitally ^ 

to understand the forces that have made it what it is. (I shoul 
like to see a painting of a farm that would be as reveahi^ as 
^ Hals’s^TaugWg Cavalier.”) Likeyfise, the p^c have 
^evtrsordinarUy^d to the earth, and man’s relanonship 

awareness alive. 
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One of the most promising educational devi<^ which np 
to the present has scarcely been experimented with, k the m- 
tional and state park. These should be used-and where they 
do not exist they should be created-to foster an appreciation 
of nature and to enlarge the understanding of natural process^ 
Here in all their fascinating complexity and inter^ can be 
seal the great plant climaxes, associations, competitions, the 
movements of the hydrologic cycle, the buildup of Ae ^il 
by which we live, the environment and interactions of ynld- 
life. Every year between twenty and twenty-five milhon 
Americans visit our national parks alone. Were the National 
Pirk Service given the funds, there is no reason why every 
one of these millions of people should not learn something 
important about die earth that supports them—and find out, 
at the same time, how much fun they can have doing it. \yhat 
the Park Service has accomplished, with extremely limi^ 
means, is admirable; in terms of the need for OTch education 
and what might be done, its results are pathetic. 


Action on the Land 

Education and research are futile unless they result in an 
action program that, hke spring rain, sinks well down among 
the grass roots. Throughout the world there must be control 
of the hydrologic cyde, throt^h protection of forests and 
reforestation, controlled grazing, and improved farming medi- 
ods. These last should include not only the conventional crop 
rotations, fallowing, fertilization, contouring, strip cropping, 
terracing, etc., but a fresh approach to the m a n agement of 
arable land. When row crops, such as com and soybeans, 
increase erotion as much as a thousand times, it would seem 
obvious that clean tillage must give way to some sort of culti¬ 
vation that will leave enough plant cover between the rows to 
hold the soil in place. This problem was widely discussed after 
the appearance of Faulkner’s Plowman’s Folly but, as one can 
plainly see in fields from Canada to Chile, die effects have thus 
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far been negligible. There is need for a far wider applicatioa 
of genetic improvements to agriculture, in order to increase 
production per acre and in this way to make posrible the re¬ 
tirement of himdreds of millions of acres that should never 
have been plowed. One of the most immediate needs is reset¬ 
tlement. Tens of millions of people, as has been pointed out, 
must be moved off eroding slopes. Such a program can be con¬ 
siderably advanced through the development of small indus¬ 
tries, and this should be one of the principal goals of planned 
economic reform. 

International control of resource exploitation, in order to 
protect technologically retarded nations, is indi^ensable. 
Larin-American coimtries should be shielded against con¬ 
scienceless exploitation by ^orth American fishermen and 
lumbermen. Colonial lands should be placed under an ecologi¬ 
cal trusteeship, just as the treatment of natives is safeguarded. 
International bodies of scientists should make periodic evalua¬ 
tions of land use, insist on sustained-\field practices, and hold 
trustees responsible for resource destruction. The United 
Nations, and associated organizations, should maintain an eco¬ 
logical commission, cutting across organization lines, to assay 
the influence of all UN activities on the relationship between 
human beings and their indispensable environment. 

A world-wide campaign should be carried out to stop waste, 
including so-called “productive” waste. Simply because a na¬ 
tion possesses great stores of resources is no justification for 
throwing them away merely to create jobs and pseudo wedth. 
The more prosperous countries should be made as conscious 
of the immorahtv of waste in a world of want as are the poorer 
countries, where people will pay for a discarded tin can with 
a dozen of the eggs that they, themselves, can scarcely afford 
to eat. Particul^ly important is the conse^ation of sanitary 
w astes, both garbage and sewage. Reclamation of orpnic im- 
terials for fertilizer and other products is ye^ly becoming 
more imperative. Reclamation of sewage and mdustnal wastes 
would keep them from poisoning our nvers. 
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The action program, it is not necessary to point ont, must 
be developed within the framework of nature’s laws. Man^c- 
ment of the land must start with the hilltop, and not the river 
bottom. The frequently repeated suggestion of a w orld dotted 
with TV’^As ignores the weaknesses of the original TVA, and 
the fact that what may be sound in some parts of the United 
States may be inapplicable under different conditions. WTien 
a country is not able to protect her capital’s hydroelecmc 
reservoirs against fire, deforestation, farming, erosion, siltation, 
and flash floods, an attempt at anything as complicated as a 
TVA would be like children playing house with a skyscraper. 
Perhaps nowhere outside of Western Europe, Palestine and 
North America has there been sufficient technical and social 
progress to permit the development of TVAs; simpler forms of 
land management should be used as the starting point. 
Certainly, countries whose governments are rotten with cor¬ 
ruption and nepotism should not be encouraged to involve 
themselves wfith such an expensive and, to invent a word, 
graftable, machinery. Above all, we should not finance them. 

OtiiAvii i'ixG THE Libido 

All possible conservation measures are futile unless human 
brpf ding is checked. It is obvious diat fifty years hence the 
world cannot support three billion people at any but coolie 
standards—for most of them. One-third of an acre cannot 
decently feed a man, let alone clothe him and make possible 
control of the hydrologic cycle. W’lien numbers mount, land 
abuse, as has been showm, mounts wath them. Unless popula¬ 
tion increases can be stopped, we might as well give up the 
struggle. 

A primary need is a completely new approach to contra¬ 
ception. Charles Goodyear’s treatment of rubber provided 
invaluable interim control and through reduction, though not 
complete stabilization, of populations has contributed mightily 
to world peace; if for no other reason, Goodyear deserves a 
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place in the Hall of Fame. But old methods are no longer good 
enough. In areas like Puerto Rico, where three-quarters of the 
houses lack running water, current contraceptive techniques 
cannot possibly be effective; Hindus, with Aeir $19 a nn ual 
income, more in need of birth control than any other people, 
cannot possibly afford contraceptive devices. A cheaper, de¬ 
pendable method that can easily be used by women is in<hs- 
pensable. If the United States had spent two billion dollars 
developing such a contraceptive, instead of the atom bomb, it 
would have contributed far more to our national security 
while, at the same time, it promoted a rising living standard for 
the entire world. If such an amount is required to develop a 


satisfactory contraceptive, it will be a sound investment. 

Once more we return to C = B:E. When excessive numbere 
of people increase the environmental resistance, as they inevi¬ 
tably do, the carrying capacity falls; and with the carrying 
capacity fall educational levels, health levels, general cultural 
levels, the possibility of social order and stability, etc. 

Effective population control must reckon with folkways that 
in some cases, as in China, may prove extremely to 

change. For peoples under control of such beliefs infimte 
mi^ Ues in store. Some religions may also set up obstacles. 
These, however, may not be so insurmountable as has been 

thought. 

It is not generaUy recognized, for example, even by many 
Catholics, that the principles of population control ^ve b^n 
approved by the Church. In a book published wi* the nn- 
prLatur of Cardinal Hayes occurs the statement: As t^* 
*e end of marriage, we must assiduously keep m 
end of this institution was not that children sh^d or even 
could be bom in every immly, but that throigh this insnmnon 
the conservation of the species should be sufficiently prov.^ 
for As long, therefore, as this preservation is not endan^ted, 
it cannot shown that this or that couple must tove in^- 
contse at the times that are propitious for fe^danon ^d 
prt^cy, nor that they must positively mtend generanon. 
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This same volume points out that “The overcrowded popula¬ 
tion of Japan has rendered that portion of the East a very 
unsettled region and likely to prove dangerous for the rest of 
the world.” Since the Japanese situation has been extended to 
the rest of the world and overpopulation is in itself a danger to 
^'^conservation of the species,” there would seem to be a logical 
compulsion toward control of fertilization. In another volume, 
published “With Ecclesiastical Approbation,” it is asserted; 
“Broadly speaking, married couples have not the right to bring 
into the world children whom they are unable to support, for 
they would thereby inflict a grievous damage upon society.” ‘ 
Italian newspapers, please copy. 

Complete approbation is given by the Church to the so-called 
rhythm method of birth control. While an impressive array 
of medical authorities supports this method, many non-Cath- 
olic physicians and biologists doubt its reliability. Howev-er, it 
would seem wdthout question to reduce the frequency and 
probability of conception. In the books quoted there is still 
a rigid proscription of chemical and mechanical methods of 
contraception. Whatever the doctrines of the Church, and 
whatever the means used. Catholics in the United States are 
producing smaller families, as they are in France and other 
European countries. Dr. Latz’s book reports that 36 per cent 
of the clientele of birth-control clinics in New York, Chicago, 
Newark, and Cleveland were Catholics. In Catholic Puerto 
Rico, women who already have children have been, in large 
numbers, seeking sterilization. 

The United States should lead in making available to all the 
peoples of the world the most modem information on contra¬ 
ception, and the services of its health and educational experts 
in organizing birth-control campaigns. So far as possible, these 
should parallel, if not surpass, the other health programs of the 
World Health Organization. Where FAO finds overpopula¬ 
tion, its conservation and food-production programs should 
include contraception programs. It should not ship food to keep 
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alive ten million Indians and Chinese this year, so that fifty 
million may die five years hence. 

Population “experts” say that, given time, populations will 
level off and stabilize themselves. To this the obvious answer is, 
there is not time. The modem world has gone down twice— 
and only extraordinary measures can keep it from going down 

^These same experts assert that people cannot be educated 
to desire birth control. To this the answer is, we have never 
really tried. In the guano islands, off the coast of Peru, I have 
watched Andean Indians, many of them unable to read or write, 
faithfully brush their teeth twice a day. Tens of mdhons of 
people Ae world around have adopted the c^om of boihng 
Seir poUuted water, in self-defense. These things have been 
learned at extremely low cultural levek. Given the love of 
children and the devotion to their welfare that is so marked 
among the so-caUed backward people, family limitation in the 
inte^ of family welfare and eventually m the mterest of m- 
tional and world welfare could be given a cogent appeal The 
«:rronff advocacy of organized birth-control programs on the 
part of leading'Hindu inteUectuals is evidence of Aeir co^- 
5 ^ That birth control can be effecave among their people. 

countnes. Conmeepaon * . / ^ made many 

There is more^han > bonuses”: small 

years ago by H. L. ^ anyone-espe- 

but adequate amounts of tn y b ^ Lrilization 

operation. This Lus would appeal 

with physical atisfa • probably have a 

primarily to the world rHpnointof view of society, 
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of offspring that, by both genetic and social inhentance, would 
tend to perpetuate the fecklessness. 


On Our Way! 

These suggestions are not offered as a blueprint, nor ^ a 
complete program. I do not have the space nor the ^equmte 
knowledge to prepare either. Different enWronments and dif¬ 
ferent times will require varying operations. 1 have merely 
tried to outline general procedures based upon many years 
of conservation work in many coimtries. I have suggested 
definite, important, and—above all —practicable steps that are 
so completely within the reach of human accomplishment that 
they should convince us the task is anything but hopeless. If 
we will but start to execute these projects we shall have begun 
to resolve our dilemma. 

The question remains: WTio is to do the job? The ideal an¬ 
swer would be: Everybody. For these are problems that, in¬ 
volved as they are with all human life, require the understanding 
and participation of as many people as possible, from the hum¬ 
blest shepherd and peasant to the most pow'erful ruler and 
fruitful thinker. 

But action, to achieve full effectiveness, must be organized. 
The United Nations and affiliated groupis can find here not 
only one of their greatest opportunities, but perhaps the uni¬ 
fying principle they have seemed, at times, sadly to lack. 
Obviously, much of the responsibility must fall upion national 
and state governments. However, private persons and private 
organizations such as foimdations must also play their part. 
Until the march toward disaster is halted and the direction of 
the procession is reversed, there cannot be too much help. 







Chapter 12 


History of Our Future 


B 


jlJ Y EXCESSrV*E BREEDING AND ABUSE OF THE LAND 

mankind has backed itself into an ecological trap. By a lopsided 
use of applied science it has been living on promissory notes. 
Now, all over the world, the notes are falling due. 

Pa>Tuent cannot be postponed much longer. Fortunately, 
we still may choose between pa^mient and utterly disasttous 
bankruptcy on a world scale. It will certainly be more intel- 
li^ent to pull in our belts and accept a long period of austenty 
and rebuUding than to wait for a catastrophic crash of our 
civilization. In hard fact, we have no other choice. 

^^'hen I write “we” I do not mean the other fellow. I mean 
evei^^ person who reads a ne^t^paper printed on pulp from 
vanishing forests. I mean every^ man and woman who eats a 
meal dra^^'n from steadily shrinking lands. Everyone who 
flushes a toilet, and thereby pollutes a over, wastes fertile or- 
aanic matter and helps to lower a water table. Everyone who 
puts on a wool garment derived from overgrazed ranges that 
have been cut by the little hoofs and guUied by the raim, send- 
incr runoff and'topsoil into the rivers do^vnstream, floodmg 
cities hundreds of miles away. EspeciaUy do I mean men an 
women in overpopulated countries who produce excessne 
numbers of children who, unhappily, cannot escape their fate 
as hostages to the forces of misery and disaster that lower up 

the horizon of our future. ^ , j 

If %ve ourselves do not govern our destmy, firmly and co^- 

geouslv, no one is going to do it for us. To reg^ 
freedom for our civilization will be a heavy task. It 
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quently require arduous and uncomfortable measures. It Mr'ill 
cost ct;nsiderable sums of money. Democratic governments ^e 
not likely to set forth on such a steep and rocky path unle^ the 
people lead the way. Nations s^nth lower educational standards 
than ours, nations that are technologically retarded, are soil 
less likely to move. In our own interest we must accept the re¬ 
sponsibility for this leadership, as we have in the spheres of 
economics and politics. 

Drastic measures are inescapable. Above everAThing else, we 
must reorganize our thinking. If we are to escap>e the crash we 
must abandon all thought of living unto ourselves. We form 
an earth-company? and the lot of the Indiana farmer can 
no longer be isolated from that of the Bantu. This is true, not 
only in John Donne’s mystical sense, in the meaning of brother¬ 
hood that makes stai^nng babies in Hindustan the concern of 
Americans; but in a direct, physical sense. An eroding hillside 
in Mexico or Yugosla\Ta affects the living standard and proba¬ 
bility of survivaTof the American people. Irresponsible breed¬ 
ing makes amelioration of the condition of the Greeks—or the 
Italians or Indians or Chinese—difficult, if not impossible; it 
imposes a drain on the world’s wealth, especially that of the 
United States, when this wealth might be used to improve liv¬ 
ing standards and survival chances for less people. W^e cannot 
escap>e our resjjonsibility, since it is a respmnsibilit^^ to ourselves. 

We must equally abandon any philosophy of “Sufficient 
unto the day—.” Wc are {>aying for the foolishness of yesterday 
while we shape our own tomorrow. Today’s white bread may 
force a break in the levees, and flood New Orleans next spring. 
This year’s wheat from Australia’s eroding slopes may flare 
into a Japanese war three decades hence. Comic books from 
the flanks of the Nevado de Toluca in 1948 may close .Mexico 
City’s factories in 1955. The freebooting, rugged individualist, 
whose vigor, imagination, and courage contributed so much of 
good to the building of our country (along with the bad), w'e 
must now recognize, wffiere his activities destroy resources, 
as the Enemy of the People he has become. The exploiting 
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lumberman of Madagascar was beheaded; we should impose at 
least as effective, if kinder, controls. We must develop our 
sense of time, and think of the availability of beefsteaks not 
only for this Saturday but for the Saturdays of our old age, 
and of our children and grandchildren’s youth. The day has 
long since passed when a senator may callously demand, "What 
has posterity ever done for me?” Posterity is of our making, 
as is the world in which it will have to live. 

Above all, we must learn to know—to feel to the core of our 
beings—our dependence upon the earth and the riches with 
w'hich it sustmns us. We can no longer believe valid our as¬ 


sumption that we live in independence. No longer can we rest 
secure in the certainty that somehow, from somewhere, our 
wants \vt 11 be supplied. We, even we fortunate Americans, are 
pressing hard on our means of subsistence. Our neighbors on 
five continents know what it means to find their cupboards 
bare. There is no phase of our dvilization that is not touched 
by wasting dearth. There is hardly an as^ct of human actiy- 
ity, through all the complex span of our fives, that does not, in 
some open or occult manner, feel the chill of scardty s damp 

breath. . 

We must—all of us, men, women, and children—reorient 

ourselves with relation to the world in which we live. We must 
learn to weigh the daily news in terms of man’s sub^nce. 
We must come to imderstand our past, our history, in tenm 
of the soil and water and forests and grasses ^t have made it 
what it is. We must see the years to come in the f^e ^t 
makes space and time one, that will keep us stroi^only as, l*e 
Antaeus, we draw our strength from the earth. educaoon 
must be reshaped, as the story of our exigence m an e^o^ 
meat as completely subjected to physit^ laws as B » 
let drop from our hands. Our phUosophiw ^ 
to remove them from the domam of words and 
plant their roots firaily in the earth. Above ^ we must we^ 
our place in the society of nations and our future dirough the 
to come in the scale of our total envttonment. 
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The history of our future is already written, at least for some 
decades. As we are crowded together two and a quarter bd- 
lions of us, on the shrinking surface of the globe, we have set 
in motion historical forces that are directed by our total en- 

^^^^ght symbolize these forces by graphs. One of them is 
the curve of human populations that, after centunes o re a- 
tive equilibrium, suddenly began to mount, and m the past fifty 
years has been climbing at a vertiginous rate. 

The other graph is that of our resources. It represents the 
area and thickness of our topsoil, the abundance of our forests, 
available waters, Ufe-giving grasslands, and the biophysical 
web that holds them together. This curve, except for local de¬ 
pressions, also maintained a high degree of regularity through 
the centuries. But it, too, has had its direction sharply diverted, 
especially during the past huniked and fifty years, and it is 

plunging downward like a rapid. 

These two curves—of population and the means of survival 
-have long since crossed. Ever more rapidly they are drawing 
apart. The farther they are separated the more difficult will it 
be to draw them together again. 

Everywhere, or nearly everywhere, about the earth we sec 
the results of their divergence. The crumbling ruins of two 
wars mark their passing. The swollen bellies of hungry babies, 
from San Salvador to Bengal, dot the space between them. 
Parching fevere and racking coughs, from Osomo to Seoul, 
cry aloud the cleavage between these curves. The angry mut¬ 
tering of mobs, like the champing of jungle peccaries, is a 
swelling echo of their passing. 

The direction of these curves and the misery they write 
across the earth are riot likely to be changed in the proximate 
future. Their direction is fixed for some decades. Great masses 
of people have a preponderantly young population; as they 
come into the breeding age we must, despite all possible efforts 
short of generalized slaughter, expect human numbers to in¬ 
crease for a time. The drag imposed by ignorance, selfishness, 
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nationalism, custom, etc., is certain to retard, by some decades, 
any effective or substantial improvement of resource man¬ 
agement. 

" So that the people shall not delude themselves, find further 
frustration through quack nostrums, fight their way into blind 
alleys, it is imperative that this world-wide dilemma be made 
kno^-n to all mankind. The human race is caught in a situation 
as concrete as a pair of shoes two sizes too small. e must 
understand that, and stop blaming economic systems, the 
weather, bad luck, or caUous saints. This is the beginning of 
wTsdom, and the first step on the long road back. 

The second step is dual-the control of populations and the 

restoration of resources. ^ • • u 

Unless we take these steps and begin to swing mto them 
soon—unless, in short, man readjusts his way of living, in its 
fullest sense, to the imperatives imposed by the Inmted re¬ 
sources of his environment-we may as weU give up ^ hop« 
of continuing civilized life. Like Gadarene swme, we shall ™sh 
down a war-tom slope to a barbarian existence m the black- 

ened rubble. 


• 288 • 



References 


Chapter 2 


1 Gottschalk, L. C. ‘‘Elfects of Soil Erosion on Navigation in Upper 
Chesapeake Bay.” Geographical Revie-jc, XXXV, No. 2, April, 1945. 

2 Harroy, J. P. Afriqzie, Terre qui vieurt. Bruxelles: .Marcel Hayez, 1944, 
p. 72. 

3 Gaffron, H. “Photos%*nthesis and the Production of Organic Matter on 
Earth,” in Currents in Biochetnical Research. New York: Interscience 
Publishers, Inc-, 1946, p. 26. 

■* Ackerman, Edward A. ‘"The Geographic .Meaning of Ecological Land 
Use,” Journal of Soil and Water Conservation, I, 2, October, 1946. 

5 Harroy, J.-P. Op. cit., p. 52. 

® Pearson, F. A-, and F. A. Harper. The World's Hunger. Ithaca: Cornell 
University* Press, 1945. 

2 Pearson, F. A-, and Don Paarlberg. Starvation Truths, Half-Truths, 
Untruths (pamphlet), Ithaca, 1946. 

* Ritchie, James. The Influence of Man on Animal Life in Scotland. 
Cambridge, 1920. 

®Qark, Frances N. “.Measures of the Abundance of the Sardine, Sar- 
dinops caerulea, in California Waters.” Sacramento: Bull. 53, Bureau of 
Marine Fisheries. Division of Fish and Game, 1939. 

.Murphy, R, C Conservation—V\. New York: Garden Qub of Amer¬ 
ica, 1941. 


Gurney, Senator Chan. Letter to the Sevc York Thnes, July 27, 1947. 

• 289 • 




References 


Chapter 3 

I Korzj-bski, Alfred. Science and Sanity. Lancaster: Science Press, 1941. 

Chapter 4 

1 Pearson, Frank A., and Don Paarlberg. Starvation Truths, Half- 
truths, Untruths. Ithaca, 1946, p. 12. 

2 ated in Burch, Guy hn-ung, and Elmer PendeU. Population Roads to 
Peace or War. Washington: Populaaon Reference Bureau, 1945. 

3 Clark, Colin. The Conditions of Economic Progress. London: Mac- 
millaiL, 1940. 

^ Pearson and Paarlberg. Op. cit* 

. WaHord. Cornelius, Fmim, of the World: Post md PrcseM. London: 
Edward Stanford, 1879. 


• Cited in Burch and PendeU. Op. cit. 

t DonneU, I: J. Cbronolopctd mtd Stotisticol History of Cotton. New 
York, 1872, p. 19- 

• Harris, Se^^nour E. “The Economist’s View of Land Use.” Journal of 
Soil and Water Conservation, I, No. 2, October, 194 . 

• Moulton, Harold G. Tbe Fomumon of Capitol. Washington: The 
Brookings Insatution, 1935* 

f KeUy, Tom. "There’s More to Dirt than Gets in Your Eye." Otadoor 
America, 12, No. 4, March, i 947 * 

11 Harris, Seymour E. Op. cit. 

.•Dublin, Lonis I. Population ProHents. Boston: Houghton Mifflin 
1926. 

2 * Clar k, Colin, op. cit. 

.•Burch, Guv Irving. In Population miodn, IB, No. ., March, .M 7 
Washington:' Population Reference Bureau. 

• 200 • 



References 


15 Senior, QaTence, “Popularion Pressures and the Future of Puerto 
Rico.” Journal of Heredity, 38, No. 5, May, 1947. 

16 Burch, Guy Irving. In Population Bulletin, II, No. 5, May, 1946. 
Washington: Population Reference Bureau. 

17 Burch, Guy Irving. Op. cit. 


Chapter 5 


1 Ackerman, Edward A. Op. cit. 

2 Ritchie, James. The Influence of Man on Anhnal Life in Scotland. 
Cambridge, 1920. 

3 Weaver, J. E., and F. E. Qements. Plant Ecology. New York: 
McGraw-HiU, 1938. 

* Leopold, Aldo, Lyle K. Sowls, and David L. Spencer. “A Survey of 
Over-populated Deer Ranges in the United States.” Journal of Wildlife 
Management, ii. No. 2, April, 1947. 

6 Hesse, R., W. C. AUee, and K. P. Schmidt. Ecological Anhnal Geogra¬ 
phy. New York: John Wiley & Sons, 1937. 

6 Sears, Paul B. “Man and Nature in Modem Ohio.” Ohio State Archae¬ 
ological and Historical Quarterly, 56, No. 2, April, 1947. 

7Pelzer, Karl J. Pioneer Settlement in the Asiatic Tropics. New York: 
American Geographical Society, 1945. 

*Musgrave, G. W. “The Quantitative Evaluation of Factors in Water 
Elrosion—A First Approximation.” Journal of Soil and Water Conserva¬ 
tion, 2, No. 3, July, 1947. 

3 Shantz, H. L. In Conservation of Renevcable Resources. Philadelphia, 
1941, pp. 37-39. 


Graham, Edward H. “The Ecological Approach to Land Use,” A 
Symposium, The Biologist’s V^iewpoint. Reprinted from the Journal of 
Soil and Water Conservation, I, No. 2, October, 1946, p. 58. 

Cited in Lotka, A. J. Elements of Physical Biology. Baltimore: Wil¬ 
liams & Wilkins, 1925. 


• 291 • 



References 


Chapter 6 

^ Craven, Avery O. “Soil Elxhaustion As a Factor in the Agricultural 
Histor\- of Virginia and Maryland, 1606-1860.” Urbana: University of 
Illinois Studies in the Social Sciences, XllI, 1, 1925, pp. 1-179. 

- M’atts, Lyle F. “Timber Shortage or Timber Abundance in die U.S.A.” 
Vnasylva, I, No. 1, Food and Agriculture Organization of die United 
Nations. 

® Problems and Progress of Forestry in the United States, Report of the 
Joint Covmiittee of Foresters of the National Research Council and 
the Society of American Foresters (Washington, D.Q), 1946, pp. 1-112. 

^ Foster, Elleiy’^. America's Log Jam and How to Break It. Washington: 
C.1.0. Department of Research and Education, n.d. 

® Dewhurst, J. Frederick. America's Needs and Resources. New York: 
The Twentieth Centur)' Fund, 1947. 

® The Western Range. Senate Document 199, 74th Congress, 1936. 

" Allred, B. W\ “Viewpoints on Conservation of Gr azing Lands.” 
Journal of Soil and Water Conservation, 2, No. i, Januarj", 1947. 

s The Washington Sunday Star, Jan. 5, 1947. 

s Gottschalk, L. G Op. cit. 

10 Gottschalk, L. C. Op. cit. 

11 Sears, P. B. Op. cit. 

12 Jacks, G. V., and R. O. VTij'te. ‘Trosion and Soil Conservation.’ 
Aber^-sni^th: Bull. 25, Herbage Publication Series, March, 1938. 

13 Washington, Conservation News, Aug. 1, i 947 * 

1* Bird, John A. Western Ground Waters and Food Production. U. S 
Department of Agriculture, Miscellaneous Publication 504- 

15 Sears, P. B. Op. cit. 


• 202 • 



References 


16 Jackson, H. H. T. “Conserving Endangered WUdlife Species.” In 
Simthsonian Report, 1945. 

17 Allred, B. W. Op. cit. 


Conservationist, Aug. 15, 1946. 

i^Bunce, A. C. Economics of Soil Conservation. Ames: Iowa State Col¬ 
lege Press, 1942. 

20 Pearson and Harper. Op. cit. 

21 Whelpton, P. K. “Population Policy for the United States.” Journal 
of Heredity, XXX, No. 9, September, 1939. 


Chapter 7 

1 Vogt, W. “Mexican Natural Resources—Their Past, Present and Fu- 
ture.” In Report on Activities of the Conservation Section, Division of 
Agricultural Cooperation. Washington: Pan American Union, 1946. 

2 Vogt, W. The Population of Venezuela and its Natural Resources. 
Washington: Pan American Union, 1946. 

6 Allen, Robert S. Our Fair City. New York: Vanguard Press, 1947. 

* Cooke, M. L. Brazil on the March. New York: McGraw-Hill, 1944. 

6 Venezuelan Report. \\’'ashington: The Venezuelan Embassy. 

6 Osorio Tafall, B. F. “El Destino Maritimo de Mexico.” Mexico, DJF.: 
Revista de Econotnia, X, No. 8, Aug. 31, 1947. 

7 Vaillant, George C Atuecs of Mexico. New York: Doubleday, Doran 
& Co., 1941. 

® Vogt, W. Op. cit. 

^Population Index. April, 1947. Princeton. Data from FAO and U.S. 
Bureau of the Budget. 


• 1 


293 • 


7 ® Foreign Conmierce Weekly, Aug. 2, 1947. 



References 


Vogt, W. The Population of El Salvador and Its Natural Resources. 
Washington: Pan American Union, 1946. 

^ Vogt, W. Tke Population of Costa Rica and Its Natural Resources. 
Washington: Pan American Union, 1946. 

^"ogt, W. “Informe sobre Ares Guaneras.” In Boletin de la Compama 
Adntinistradora del Guano. T im a, 1942. 

McBride, G. M. Chile: Land and Society. New York: American 
Geographical Societ\% 1936. 

Ellgueta G,, AlanueL and Juan Jirkal H. Erosion de los Suelos de 
Chile. Boletin T^nico. Xo. 4. Santiago: Alinisterio de Agricultura, 1943. 

A'ogt, W. “Hunger at the Peace Table.” Saturday Evening Post, Alay 
1945- 


Chapter 8 

^ Data from Report of the FAO Mission to Greece. Washington: Food 
and Agriculture Organization of the United Nations, 1947, p. 155; 
Population Btd/efin, IH, No. i. Population Reference Bureau, M"ash- 
ington. 

“ Pearson, Fr ank A., and Don Paarlberg. Op. cit. 

3 Wheeler, Leslie A- European Wheat Requirements and Policies. 
Washington: USDA, 1938 (mimeographed). 

< Brandt, Karl- Feeding the World. Chicago: The Chicago Council on 
Foreign Relations, 1944 (mimeographed). 

5 Population Index. ApriL 1947, Princeton. Data from FAO and U.S. 
Bureau of the Budget. 


« Pearson, Frank, and Floyd Harper. Op. cit. 

' World Population Estimates. OIR Report 4192. Washington: Depart- 
ment of Stare, March i, 1947- 


» Yates, P. Lamartine, and D. Warriner. Food and Fanning in Post-Wof 
Europe. London: Oxford Universitt' Press, 1943. 

• 204 . • 



References _ 

9 Bourne, Geoffrey H. Starvation in Europe. Lxjndon: George Allen and 
Unwin, 1943. 

Yates and Warriner. Op. cit. 

“Much of the above material from Report of the FAO Mission f# 
Greece. 

^ Jacks, G. V., and R. O. \\Ti\T:e. “Erosion and Soil Conservation.” In 
Bulletin 25, Herbage Publication Series. Aberystwyth, March, 1938. 

Baker, O. El. In Population (Lectures on the Harris Foundation, 
1929). Chicago: University of Chicago Press, 1930. 


Chapter 9 


1 From the book, Asia's Lands and Peoples, by Dr. George B. Cressey, 
published by WTiittlesey House, copyright, 1944, by McGraw-Hill 
Book Company, Inc. 

2 Thompson, W. S. Population and Peace in the Pacific. Chicago: Uni¬ 
versity of Chicago Press, 1946. 

3 Cressey. Op. cit. 

* Jacks, G. V., and R. O. \\Ti\'te. Vanishing Lands. New York: Double¬ 
day, Doran & Co., 1939. 

3 Cressey. Op. cit. 

* Thorp, James. Geography of the Soils of China. 

Phillips Ralph \V., Ray G. Johnson, and RajTnond T. Moyer. The 
Livestock of China. M'ashington, 1945. 

* Jacks and Whjae. Op. cit. 

® Shirole, M. K. “Soil Conser\ ation—Nation’s Foremost Need in India.” 
Journal of Soil and Water Conservation^ 2, No. 2, April, 1947. 


10 Cressey. Op. cit. 


* 295 • 




References 


” Chandrasekhar, S. Indians Population. New York: The John Day Co 
1946. ^ 

Cook, R. “Mother India's Starving Children.” Journal of Heredity 8, 
No. 37, August, 1946. ’ * 

Mukerjee, R. Races, Lands and Food. New York: The Dr> den Press. 
1946. 

Cressey. Op. cit. 

13 Cressey. Op. cit, 

1® Novakovsk\’, S. “Arctic or Siberian H\’steria as a Reflex of the 
Geographic Elnvironment.” Ecology, V, No. 2, April, 1924. 

1“ Sobolev, S. S. “Protecting the Soils in the U.S.S.R.” Journal of Soil 
and Water Conservation, 2, No. 3, July 1947. 

1^ Fischer, John. W"hy They Behave Like Russians. New York; Harper 
& Brothers, 1947. 

1® Jacks, G. V., and R. O. MTiyte. “Elrosion and Soil Conservation-” 
Bulletin 25, Herbage Publ. Series. Aberj'stwyth, March, 1938. 

3® Neve York Times Magazine, May 4, 1947. 

Chapter 10 

1 Pearson and Harper. Op. cit. 

~ Lowdermilk. W. Q “Lessons from the Old World to the Americas in 
Land Use.” Washington: Smithsonian Report, 1943, pp. 420-421. Re¬ 
printed from Proceedings of the Eighth American Scientific Congress, 
\'ol. 5. 

3 Source of material for this chapter, unless otherwise indicated: 
Harrov, J. P. Afriqtie, Terre qui meurt. Bruxelles: Marcel Hayez, 1944- 

■« Hailey, Lord. An African Survey. London; Oxford University Press, 
1938. 

5 Union of South Africa. Final Report of the Drought Investigation 
Covvnission, October, 1923. Capetown: Cape Times Limited, Govern¬ 
ment Printers, 1923, pp. 14-15. 

• 206 • 



References 


Chapter ii 


iTerral, Rufus. The Missouri Valley. New Haven: Yale University 
Press, 1947. 

- Sears, P. B. “Importance of Ecolog\’ in the Training of Engineers.” 
Science, 106, 2740, July 4, 1947. 

3 Pendleton, R. L. Training for Agricultural Research in Humid Tropi- 
cal Asia. New York: Southeast Asia Institute (Educational Memo¬ 
randum), n,d. 

•*Coucke, V. J., and J. J. Walsh, M.D., Ph.D. The Sterile Period in 
Family Life. New York: Joseph F. Wagner, Inc., 1933. 

5 Latz, L. J., M.D. The Rhythm of Sterility and Fertility in Women. 
Chicago: Latz Foundation, 1932. 


* 297 • 



Reading List 


The thoughtful reader will recognize that ecological under¬ 
standing must take into account all human and emdronmental 
processes (these are in realitv inseparable), that an adequate 
ecological picture must be both vast and intricate, and that a com¬ 
prehension of environmental relationships must inevitably lead to 
many fundamental changes in our “thinking’' and “feeling” about 
many human acti\-ities. This book has stressed two aspects of these 
relationships—population pressures and the •wdse use of resources— 
because of their critical and immediate importance if our civiliza¬ 
tion is to surs'ive. But the implications of ecological wisdom are 
far wider, as rich and interesting and all-perv*asive as life itself. No 
one book, esf>eciallv a pioneering effort such as this essentially is, 
could adequately deal with the subject. 

In the hop>e that readers will be interested in traveling farther 
down the ecological road, a number of books are suggested. This 
is not an exhaustive bibliography. It does not attempt to cover the 
field; there is no literature that w'ill do this. In recommending these 
titles, readabUin' has been given considerable w^eight. There are 
some important omissions, simply because we know^ of no book to 
fill the gaps. A literature, even a*technical literature, remains to be 
developed in this field. 

Human Breeding and Survival by Guy Irving Burch and Elmer 
Pendell. Pen^in. This little book, originally published as Popu¬ 
lation Roads to Peace or War, is an excellent introduction to Ae 
world population problem. It is sponsored by the Population 
Reference Bureau, 1507 M Street, N.W., \Vashington, D.C., 
w'^hich periodically issues valuable and lively population bulletins 
covering such subjects as the relationship of population growth 
to the .Marshall Plan. 

The WorliTs Hunger bv Frank A. Pearson and Floyd A. Harp^. 
Cornell University Press, 1945. Rarely has so much of signifi- 
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cance been so clearly stated in so few words. The authors relate 
the pressure of population to land resources—but neglect de¬ 
struction of resources—with a clarity and succinctness any 
author might env\’^. 

The Soils That Support Us by Charles E. Kellogg. Macmillan, 
1941. A la\'Tnan’s book, written by one of the greatest living 
soil scienti^, that manages to convey the fascination that lies 
in an understanding of the earth’s surface. Anyone who reads it 
will live in a more interesting and meaningful world. 

Natural Principles of Land Use by Edward H. Graham. Oxford 
University Press, 1944. There is rarely justification for calling a 
recent book a classic, but we feel confident that this will become 
one. The author. Chief of the Biolog^’^ Division, U. S. Soil Con¬ 
servation Service, shows how man on the land can adapt himself 
to nature’s law's. Don’t let the textbookish title discourage you; 
it’s good reading. 

Deserts on the March by Paul B. Sears. University of Oklahoma 
Press, 1935. An extremely well-done book by one of the world’s 
foremost ecologists, this has never had the wide recogmtion it 
deserves. If ten million Americans would read it, we could feel 
much more secure about the future of our country. 

Soil Exhaustion as a Factor in the Agricultural History of Virginia 
and Maryland, 1606-1860 by Avery O. Craven. University of 
Illinois Press, 1926. One of the few’ eco-historical studies ever 
made, it paints our forefathers in a truer light, and presents a 
more meaningful history, than most of the better known works 
of American historians. 

Vanishing Lands by R. O. Whyte and G. V. Jacks. Doubleday and 
Co., 1939. A thoi^htful di^ussion of soil erosion as a world 
problem. Somewhat uneven in reliability and coverage, and in 
our opinion unduly pessimistic as to the j>ossibility of control, 
it is, nevertheless, an important survey, especially valuable in 
its interpretation of the social and economic implications of 
erosion. 

Soil Conservation by H. H. Bennett. McGraw’-Hill, 1939. This 
is one-volume library on soil conservation, by the W’orld’s 
foremost authority. Primarily a reference work, it treats 
the subject in virtually all its phases. Useful alike for the man 
who wants to know w’hat happened to the soils of the ancient 
Mediterranean area, and the man who has a gully through his 
cornfield. 
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The Missouri Valley by Rufus Terral, Yale University Press, 1947. 
A description and analysis of this great area in terms of history, 
geography, and use-capabilities, and the problems of man^e- 
ment. Unlike most advocates of the valley authority idea, Tenral 
views TVA critically and recognizes the modifications neces¬ 
sary to fit the authority technique to this unique and varied 
region. Perhaps does not give full weight to the difficulty of 
problems to be solved. 

Heaven's Tableland by Vance Johnson. Farrar, Straus and Co., 
1947. A journalist's highly readable and intelligent discussion of 
our failure to adapt our behavior to natural laws in the Dust 
Bowl, and what it has cost us—and will continue to cost us— 
in terms of total environment. 

Is Utah Sahara Bound? by Walter P. Cottam. University of Utah, 
1947. (Pamphlet.) An extraordinarily well-written story, by a 
distinguished botanist, of what we Americans have done and 
are doing to one of our states. Must-reading for everyone con¬ 
cerned with the future of our country. 

The Natural Resources of Mexico—Their Port, Present, and 
Future; The Population of Costa Rica and Its Natural Re¬ 
sources; The Population of El Salvador and Its Natural Re¬ 
sources; The Population of VeneToiela and Its Natural Resources 
bv William Vogt. Pan American Union, 1946. These are sur¬ 
veys written for the respective governments, but couched in 
layman’s language, of the resource-human-being relationslups 
in four countritt. They are nearly unique in their ecological 
treatment of the region south of the Rio Grande. They have 
proNuded some of the material in this book. 

Asia's Lands and People by George C Cressey. Whitdesey House, 
McGraw-Hill Book Co'., 1944* 'This is a college text, but it is so 
weU written and organized, so thoroughly geared to the rela¬ 
tionships bem een man and his environment, that we unhesitat¬ 
ingly recommend it to the general reader. The ecological under- 
^^'dincT it displays is all-too-unusual in geographies. 

Races, L^ds, and Food by Radhakamal Mukerjee. Dryden Press, 
1046 In this little volume, written by an economist with an un- 
knowledge of the land and ecological process^, are set 
forth some of the clearest analyses of the dilemmp arising from 
excessive breeding, insufficient d>Tng. It also 
of what Asia is going to try to get from the rest of the w 

it can. 
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Population and Peace in the Pacific by Warren S. Thompson. 
University of Chicago Press, 1946. In this book, one of Amer¬ 
ica’s foremost population experts relates population trends to 
the land areas in which they are taking place. While, in our 
opinion, the book makes an over-optimistic estimate of the 
tropics’ capacity to absorb populations, it tells us much we should 
know about our far-western frontier. 

Afrique, Terre qui Meurt by Jean-Paul Harroy. Marcel Hay^ 
Brussels, 1944. This book is difficult to secure and not yet avail¬ 
able in Eng^h, but we include it in this list because it is a mag¬ 
nificent portrayal of ecological trends over an entire continent. 
Its first hundred pages include a summary of tropical ecology 
tha t should be read by everyone who nustakenlv believes that 
Africa and Latin America can absorb the world’s surplus of 
humanity. 

Animal Ecology by Charles Elton. Macmillan, 1927. This is the 
closest thing we have to a satisfactory text on the subject. A real 
classic in its field, and technical in its treatment, it is fascinating 
reading for anyone interested in animals. Many of the prin¬ 
ciples it develops are applicable to the problems of human popu¬ 
lations. 

Sml Conservation^ an International Study. Food and Agriculture 
Organization of the United Nations, 1948. An admirable sum- 
maiy of the situation, with especially fine photographs; it tends, 
however, toward elementalism, and on its map of the world 
pots the land of the eastern United States in the same category 
with that of the Amazon basin and the southern half of Africa! 

Science and Sanity by Alfred Korzybski. Science Press, 1941. 
This is the most important, most rewarding, and most difficult 
book on our list. As an introduction to the new science of 
general semantics, it is profound in its interpretation of our 
relationship to the world in which we liv’e, and of the impact on 
that relationship of what we “think” and “feel” and say. For the 
intellectually vigorous, it offers high adventure. 

Language in Action by S. I. Hayakawa. Harcourt, Brace and Co., 
1941. People in Quandaries by Wendell Johnson. Harper Bros., 
1946. These are not substitutes for Science and Sanity^ but many 
people have found Korz^'bski’s book easier going after reading 
one or both of them. Worth reading in their own right, both are 
interesting and stimulating aids to living in our modem world. 
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drought, 248; degeneration of veg¬ 
etation, 248 ff^ 258, 260; disappear¬ 
ance of fishes, 253; disappearance 
of watercourses, 252; deserts, 240 ff^ 
251 ff.; ecological equilibrium and 
domestic came, 251 ff.; erosion, 
242, 244, 246, 249, 252 ff.; European 
influence on iVIalthusian Checks, 
260; European markets, 261; exports 
of lobster to United States, 36; ex¬ 
ports of raw material, 68; famine, 
258, 260; forests, 241 ff.; forest con¬ 
trol measures in Southern Rhodesia, 
254; forest destruction, 245, 248, 
253; forest management, 250; forest 
protection through Pygmies, 249; 
game herds, 86; geography, 244; 


goats, 252; grazing, 254; illiteracy, 
47; internal drainage, 244; land 
abuse, 250; land destruction, 258 ff.; 
land destruction since Roman colo¬ 
nization, 245 ff.; meteorological 
data, 247; native grazing practices, 

261 ff.; olive groves, 247; oncocer- 
cotiSj 18; ovcrcultivation, 258 ff.; 
overgrazing, 30; overgrazing and 
the advance of the Sahara, 251 ff.; 
overpopulation, 251; plantation ag¬ 
riculture, 258 ff.; population, 254, 
256, 158 ff.; (mpulation concentra¬ 
tion, 250; population data, 241, 257, 

262 ff.; possibly changing climatic 
cycle, 240, 247; precipitation, 240 ff.; 

E rimitive populations and native 
iws, 249; railroads, 254; reforesta¬ 
tion, 255; resettlement, 237; rubber, 
259; scientific research, 142; sheep, 
248, 251, 256; shifting agriculture, 
254, 260 ff.; sleeping sickness as 
check on overpopulation, 257; soil, 
242, 234; soil structure, 243; South 
African Drought Investigation 
Commission, 252, 233 ff.; ta.xes, 261; 
temperature and importance of 
plant cover, 244 ff.; tsetse fly, 30; 
imfavorable environment, 239; wa¬ 
ters, 244; water tables, 242, 246 ff., 
232 ff.; wheat, 236; wildlife destruc¬ 
tion, 33; see also country refer¬ 
ences 

Agrarian Society, of New World, 60 
Agricultural Experiment Stations, 51, 
123; and cooperative research, 268 
Agricultural Extension Service, 123 
agricultural land, versus arable land, 
27; cropland destroyed in United 
States, III; in Great Plains, 23; 
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land-use classification, 105; limiting 
factors, 24 ffnonagricultural land, 

42; versus p>opulation increase, 78; 
surpluses, 78 ff.; see also arable 
land, and country" references 
agricultural practices, conventional, 
277; land-use classification, 105 ff.; 
in wartime Euroj>e, 197 ff.; see also 
countr^’^ references 
agricultural production, 20; in colo¬ 
nial United States, 149; in Europe, 
196 ff.; in Japan, 219; per-farmer 
versus per-acre, 42; as result of 
Industrial Revolution, 59 ff.; see 
also country references 
agricultural revolution, and econo¬ 
mists, 42; in Europe, 57, 59 
agricultural schools and colleges, 51, 

123, 184, 273 ^ r 

agriculture, in Afnca, 241 n.; or 
American Indian, 40; in Asia, 
214 ff.; in Australia, 235 ff.; bal¬ 
anced, no ff.; cropping practices, 
97 ff.; in Europe, ff.; in Great 
Plains, 23; hydroponic, 20; and 
land-use clas^cation, 105 ff.; in 
Latin America, 156 ff.; milpa sys¬ 
tem, 28, 156; mimfundis and pro¬ 
duction drop, 202; need for genetic 
improvements, 278; and Peruvian 
guano, 24; under primitive condi¬ 
tions, 93 ff-; shifting, 93 
‘‘teaspoon agriculture,” 207; see 
also country references, and mech¬ 
anized agriculture 
Alaska, forest fires, 140 
Albania, birth rate, 74; and democ¬ 
racy, 55» overpopulation, 74; 
stan^d of living, 74 ; 

Europe 

Aleman, President Miguel, 163, 175 
Algeria, resource destruction smce 
Roman colonization, 245 ff.; see 

also Africa ^ 

Alps Mountains, iodine deficiency m 

soils, 26 t on: 

\inazon Valley, 25; climate, 83 ff., 
vegetation, 83 ff.; ree also Latm 
American country references 
American Association for the Ad¬ 
vancement of Science, 14^4 *43 
American Farm Bureau, 8 
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American folkways, 38 

American forestry mission, work in 
Chile, 164 

American ^ographical Society, 153 

American Indi^ population data, 
40. 93 

American revolution, and textile ma¬ 
chinery, 60; and world population 
data, 57 

American standard of living, 15, 35, 
41; as affected by European over¬ 
breeding, 195; of American farmer, 
40 ff.; and carrying capacity, 41; 
cast in destruction of natu^ re¬ 
sources, 67 ff., 123; decline of, 125; 
as destructive force in Latin Amer¬ 
ica, 165 ff.; and effect on natural re¬ 
sources, 37 ff.; and European 
“blackmail,” 209 ff.; and ‘Treedom 
from want,” 44; and Hollywood, 
150; and Indian immigration, 228; 
influence of, 71 ff.; for population 
of 100 million, 146 ff.; and resource 
capital, 149 ff.; and Russian 
“wealth,” 229; subsistence level, 
147 ff.; symbols of, 41, 166; see also 
standard of living 

American taxpayer, and aid to 
Greece, 203; and aid to Italy, 206; 
and aid to Japan, 219; and benefits 
to Puerto Rico, 76; cast of land 
abuse, 123; income tax, 7 ff.; ^d 
Latin American standard of living, 
166; and Okies, 127; and shipping 
subadies, 71; see also mes 
Andes Mountains, 25; iodine defi¬ 
ciency in soils, 26; origin of potato, 
60; precipitation, 83 ff.; subsoil 
erosion, 102; terracing, 104 ff.; see 
also Latin American country ref¬ 
erences , 

angle of repose, effects of, 103; ana 
Erosion, 94; with and without vege¬ 
tation, 103 

Angola, forest destruction by nauve 
Ijriculture, 254; invarion of savan- 
na by coffee plantations, 254; sou, 
254; see also Africa 
animals, associations, 108 ff-^ ^ 
game mammals, 241, 249; c^v- 
Sroos, 19; and carrying capaaty ot 
lange, 40; distribution, 91; hermv- 
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oroas, 19; introduced species, 89 ff.; 
land, 23; population checks, 89 ff-; 
research, 108 ruminants and ec¬ 
ological equilibrium, 86 fF.; and soil, 
84 ff.; subclimatic species, 90 ff.; see 
also livestock and overgrazing. 

antelope, in colonial U.S., 113 

arable land, versus agriculture land, 
27; amount per capita in Europe, 
193 fF.; amount required for ade¬ 
quate standard of bving, 194; defi¬ 
nition of, 27; estimates of world 
area, 27; and the farmer, 235; man¬ 
agement, 277 ff.; see also country 
references £md land 

Argentina, agricultural land, 23; birth 
rate, 74; c^orie intake and annual 
income per capita, 172; carrying 
capacity, 74 153; climatological 

research, 159 ff.; effects of foreign 
market expansion on resource de¬ 
struction, 164; exports, 140; food 
surplus, 176; grazing lands, 31; in¬ 
dustrialization, 73, 167; internal 

markets, 167; internal purchasing 
power, 75; populations, 73 ff.; pre¬ 
cipitation, 23, 153; resource capital, 
74; soil, 191; soil conservation serv¬ 
ice, 162; temperature, 23; see also 
Latin America 

Aristotelian logic, and ecology, 49 ff.; 
and influence on resource manage¬ 
ment, 55; and legislative bodies, 53; 
and world organizations, 53 

Aristotle, 46, 49 ff, 

artesian resources, in Santa Clara Val¬ 
ley, California, 128 

Asia, agriculture, 57, 214 ff.; area, 
213 ff.; carrying capacity, 213; civ¬ 
ilizations, 213; climate, 214; danger- 
to-peace areas, 238 ff.; desert areas, 
214; erosion, 215 ff.; forests, 215; 
geography, 214 ff.; illiteracy, 47; 
lack of scientiiSc techniques, 234; 
policing, 79; p>opulation data, 57, 
213 ff.; populations versus survival, 
236 ff.; precipitation, 83 ff., 214 ff.; 
soil, 234; standard of living, 215; 
temperature, 214 ff.; vc^getation, 
215; before Western interference, 
212 ff.; wildlife destrucdon, 33; 


wind, 83; see also country refer¬ 
ences. 

Assyria, and meaning of history, 19 
Atlantic Charter, 53, 195 
atomic warfare, 13; versus interna¬ 
tional WPA, 210 

Audubon Nature Camp, role in short¬ 
term conservation education, 275 
Audubon societies, 55; and conser¬ 
vation education, 270, 275 
Australia, agriculture, 235 ff.; birth 
rates, 74; carrying capacity, 74, 236; 
dust storms, 3, 6, 15, 236; environ¬ 
mental resistance, 236; exportation 
of raw materials, 68; grazing lands, 
31; Indian immigration, 228; indus¬ 
trialization, 73; introduced species, 
89; land-use programs, 136; plant 
destruction by rabbits, 235 ff.; pop¬ 
ulations, 73 ff-; precipitation, 236; 
range destruction, 235; resource 
destruction, 236; sheep, 236; 

standard of living, 235; tariffs, 209; 
territory of aborigines, 93; water 
erosion, 235; wheat, 236; wind 
erosion, 235 

Austria, calorie intake and annual in¬ 
come per capita, 199; population 
data, 200; see also Europe 

Babylon, meaning of history, 19; and 
Persian wars, 19 

bacteria, in soil structure, 28, 245 
bacterial warfare, versus international 
WPA, 210 

Ballen, Francisco, 186 
Baltimore, and lowering water tables, 
128 

bananas, effects of culture in Central 
America, 154; in French East Af¬ 
rica, 259 

Bantu, and forest destruction, 249 
Barranquilla, Colombia, 25, 158 
beavers, in Canada, 113; in colonial 
United States, 112 ff.; as flood con¬ 
trol, 150 

Belgian Congo, agriculture, 242; de¬ 
forestation, 253; exports and im¬ 
ports of com, 260; forest regenera¬ 
tion measures of natives, 249; lou 
population density, 253; savanna, 
242; soil, 242; use of Pygmies as 
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forest protectors, 249; water tables, 
242; see also Africa 
Belgium, agricultoral production, 196; 
arable l^d per capita and rate of 
population increase, 194; calorie in¬ 
take and annual income per capita, 
199; imports and export 203; in¬ 
dustrial competition widi Latin 
America, 168; industrialization, 73; 
OTerpopulation, 73; population data, 
200; wartime agricultural measures 
and economic adjustment, 197 ff.; 
weekly incomes in agriculture, 201*, 
see also Europe 

Bennett, H. and soil conserva¬ 
tion, 121, 139, 208 

bio-equation, of man’s physical um- 
verse, 16 

biological bankruptcy, in Latin Amer¬ 
ica, 152 ff. 

biological laws, and land manage¬ 
ment, 37; and man, 19 
biological surveys, in Latin America, 
160; as means of solving regional 
resource problems, 159 ^-^ 
biophysical laws, and primitive con¬ 
ditions in North America, 3* 
biotic limits, 28 ff. 

biotic potential, absolute ceiling, 22; 
definition of, 16, 21; and econo¬ 
mists’ concept of capital, 63; effec^ 
of Industrial Revolution, 59; in 
European agriculture, 200 ff.; for¬ 
mula, 16; and land productivity, 
93 ff.; and modem agnculture, 42; 
in Palestine, 235; practical cei^, 
22; under primitive conditions, 
31 ff.; theoretical ceiling, 22; versus 
uncontrolled rain, 102 
birds, in colonial United States, ii 3 » 
introduced spedes, 89; population 
checks, 89; relationship to total en¬ 
vironment, 86 ff.; territory, 92; see 
also guano resources, and wildlife 
birth control, and American aid to 
Europe, 211; and the Catholic 
Church, 280 ff.; clinics, 142, 281; 
ecological, 33; education and free¬ 
dom, 211; education of people, 282; 
in Europe, 195, folkways, 280; 
in Greece, 206; in India, 228, 237, 
282; in Japan, 238, 281; need for 
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new approach, 279 ff.; and politics, 
207; as present inteimtion^ prob¬ 
lem, 218; in Puerto Rico, 77, 218, 
280 ff.; and bonuses’* 

as favorable selective influence, 
282; see also country references 
and population checks 

birth rates, versus death rates in Japan, 
216 ff.; in El Salvador, 179; failure 
to control in Europe, 195, 210; rate 
of increase in terms of living stand¬ 
ards (of various countries), 74; and 
standard of living in Europe, 195; 
see also country references, and 
population references 

bison, 86; in colonial US., 113 

Bolivia, annnal income per capita, 
172; rich lands, 191; see dso Latin 
America 

Borneo, climate, 234; floods, 234; land 
destruction, 234; low fertibty, 234; 
overpopulation, 234; population in¬ 
crease versus land restoration, 234; 
rice areas, 234; shifting agnculture, 
234; soil, 234; superstition, 234; see 
also Asia 

Bowman, Isaiah, 95 

Brazil, calorie int^e and annual in¬ 
come per capita, 172; carrying ca¬ 
pacity, 75; coffee, 63; Oughts, 
153; fhel, 157; immigration, 191, 
228; industrialization, 167; internal 
markets, 167; internal purchaang 
power, 75; precipitation, 153; prob¬ 
lem of resettlement, 191; problem 
of stabilization of dopes, 191; rail¬ 
roads, 157; rubber, 248; soil, * 53 * 
steel production, 167; see also Latin 
America 

British Ides, and cooperative re¬ 
search, 269; distribution of rain¬ 
fall, 84; famine, 57 ff.; soil erodon, 
84; see also country references 
Bul^ria, calorie intake and ani^ 
income per capita, 199; ^ 

Europe 

Bullock, D. S., 93 ^ ... 

Burke, Edmund, Speech an Cancma- 
tion *witb the Colomes, 57 
Burma, climate, 234; floods, 234; 
destruction, 234; lo^ feiriliiy, 234; 
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overpopuJarioa, 234; population in¬ 
crease versos land restoration, 234; 
precipitarion, 215; rice area^ 234; 
ghifriny agriculture, 234; soil, 234; 
superstitioD, 254; see also Asia 

Bosh Plan, 143 

business, complacency* and resource 
management, 112; and costly effects 
of siltation, 123; expansion, 65 

California, ocean fogs, 26; sardine 
overexploitadon, 35 

calories, and annual income per cap¬ 
ita, 172, 198 ff, 

Canada, beaver colonies, 113; birth 
rate, 74; climate, 21; comparable 
carrying capacity of Soviet L nion, 
229; and cooperative research, 269; 
crop yield, 21; drought, 125; erosion 
problem, 125; Indian immigration, 
228; indostrtalizatioo, 73; popula¬ 
tion, 23, 125; see also North Amer¬ 
ica 

capital, in exchange for land, 60; and 
purchasing power, 78; see also re¬ 
source capital 

Capitalistic system, as limiting fac¬ 
tor, 34 

Cudenas, Lazaro, 163 

carrying capacity, in Africa, 30, 240; 
in A^ 213 ff.; in Australia, 73 ff., 
236; definition, 16; and destructive 
weapons, 33; effect of angle of re¬ 
pose, 103; effects of Industrial Rev¬ 
olution, 59 ff.; in Eurofie, 200 ff.; 
falling in most of the earth, 79; 
farm of 18th century, 40 ff.; for¬ 
mula, 16; “Freedom from want,” 
44; and increased environmental re¬ 
sistance, 125; and influence in Civil 
War, 117; and land management, 
lit; in Latin America, i^; and 
Tarin American internal purchas¬ 
ing power, 75; national versus 
global, 267; and narionalism, 48; 
and overbreeding in Europe, 193 ff.; 
and populations, 40 ff., 70 ff., 

280; rural Georgia and South Car¬ 
olina, 45; and standard of living, 
23, 67; and uncontrolled rain, 102; 
of United States rangeland, iipff.; 


varying, 93 ff.; see also country* ref¬ 
erences 

cattle breeding, effects of Industrial 
Revolution, 59; in India, 227; see 
also overgrazing 

cattle inter«ts. power in Congress, 31 

C-B:E, formula, 16, iii. 280 

Central America, calorie intake and 
annual income per capita, 172; car¬ 
rying capacity*, 154; climate. 24; cof¬ 
fee, 24; disease, 28 ff.; effects of 
banana culture, 154; fish, 35; fuel, 
156; Inter-American Highway*, 165; 
Imd-ownership patterns, 162; milpa 
agriculture, 156; pests. 159; plant 
diseases, 159; precipitation, 24; re¬ 
stricted national boundaries, 75; 
soil erosion, 154; volcanic soils, 26; 
see also country* references, and 
Latin America 

Chambers of Commerce, as ecological 
Fifth Column, 144; and European 
competition, 209 

charcoaL and deforestation, 171 ff.; 
see also fuel 

Chesapeake Bay, siltation of, i22ff. 

Chile, agriculture, 187 ff.; American 
forestry* mission, 164; birth rate, 
74; blackberry* as introduced plant, 
88; calorie intake and annual in¬ 
come per capita, 172; carrying ca¬ 
pacity*, 26, 153; carrying capacity 
versus land-ownership systems, 
187; climate, 188 ff.; copihue, na¬ 
tional flower, 93; cost of domestic 
products, 167; death rate, 186; de¬ 
forestation, 161; deserts, 20, 187; 
destruction of scenic beauties, 189; 
erosion, 102, 163, 187 ff.; flood 

fdains, 188; forests, 187 ff.; forest 
fires, 158, 189; fueL 157; geography*, 
187 ff.; government and hacen- 
dados, 187; irrigation, 187; land 
abuse and starvation, 152; land 
hunger, 188; mismanagement of 
land, 189; overgrazing, 187; over¬ 
population, 74; pasture land, 187; 
population data, 167; population 
stability*, 188; precipitation, 24, 85, 
153, 158, 187; purchasing power per 
capita, 167; redistribution of land, 
187; resource destruction, 188ff:; 
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resource management, i6i; “roar¬ 
ing forties,” 84; siltation of ports, 

189; siltation of rivers, 189; soil, 

187 ff.; standard of living, 74; steel 
production, 167; topsoil destruc¬ 
tion, 188; tourist trade, 189; vege¬ 
tation, 85, 188; water tables, 158; 
wheat yidds, 188; see dso Latin 
America 

hina, agricultural practices, 224; 
agriculture, 220 ff.; amount of 
arable land per capita, 219, avail¬ 
able land, 244; birdi control and 
folkwa^^'S, 280; birth rate, 74; carry¬ 
ing capacity, 220, 224; cUmate, 
220 ff.; Communist economic pol¬ 
icy, 237, diet, 221; erosion, 223; 
famine, 57, 219 ff., 224 ff.; fertilizers, 
no, 221; in fifteenth century, 14; 
floods, 220, 223; General Marshall’s 
mission, 238; grazing lands, 22* ff-; 
industrialization, 224; industrializa¬ 
tion as threat to world peace, 236; 
internal |>er capita purc haang 
power, 237; introduction of new 
crops and population growth, 224; 
livestock populations, 221 ff.; loss 
of productive capacity, 223; ma¬ 
laria, 13; and mea n i n g of history, 
19; overpopulatioii, 7^ population 
data, 219 ff.; precipication, 215, 
220 ff.; railroads, 224; range m^- 
agement, 222; rate of population in¬ 
crease, 219; rational population pol¬ 
icy, 77; rice riots, 238; soil, 220 ff.; 
standard of living, 74 ff.; XVA 
sibilities, 224; YeUow River Valley 
watersheds, 99; see also Asia 
cities, and centralized government m 
Latin America, 154^-^ creation 
through Industrie Revoluaon, S9\ 
expansion in United States, 64 ff., 
labor pools, 147; need for con¬ 
servation education, 148; popula¬ 
tion data, 148; rise of, 41 ff.; and 
rural social organization in Japan, 
217; and scarciW of v.’ater in Mex¬ 
ico, 174; trend from rural concen¬ 
trations as obstacle to rational land 
use, 148 

Civil War, and land destracaon, n? 
climate, in Amazon Basin, 83 ff.; m 


Asia, 214 ff., 220 ff., 234; in Canada, 

21; in equatorial lowlands, 23 ff.; 
in Europe, 200 ff.; influence of, 24; 
in T jtrin America, 153 ff.; as limit¬ 
ing factor, 23 ff.; present possibly 
changing cycle in Africa, 240 ff.; 
see idso country references 
climatological research, in Latin 
America, 159 ff.; as means of solv¬ 
ing regional resource problems, 

159 ff. 

clirnax, checks and balances, 89 ff.; 
definition of, 87; destruction of, 

89 ff.; effects of destruction, 90; in¬ 
fluence of man, 87; United States 
grasslands, 87; variations, 87 ff. 
coal, in England, 5 ff., 166; and hy¬ 
droelectric power in Latin Amer¬ 
ica, 166; and solar energy, 18 
coffee, in Africa, 254, 257; in Brazil, 
63; in Central America, 24; in El 
S^vador, 75, 154; in Guatemala, 
63; in South America, 24 
Cofre de Perote National Park, 171 
collectivized farming, in Europe, 203; 
and Russian government control, 

Colombia, calorie intake and annual 
income per capita, 172; carrying 
capacity, 25; Smta Marta Moun¬ 
tains, 25; siltation of ports, 158; see 
also Latin America 
colonization, and concepts of urban 
man, 8i; in Peru, 183 ff.; as popu¬ 
lation control in Greece, 58; see 
also immigratioiy and resettlement 
commercial combines, in US., 37 
commercial fishermen, and reduced 
fish populations, 35 
commercial groups, destruction or 
National Forests, 119 
Communist Manifesto, 53 
Compania Administradora del Guano, 
see Guano Administration 
comparonentalism, as applied i» re¬ 
search and action programs, 142 n. 
competirion. ^ 6 S.-, as animal popula¬ 
tion control, 92; balanced, 109; ex¬ 
port, 70 ff.; and industrializanon ot 
Greece, 205 ffJapan versus Umted 
States and Great Britain, 218; man¬ 
ufacturing, 78. 2 ® 9 ; shipping, 71; 
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United States versos postwar 
Europe, 209 

Congress, appropriation cuts, 140; 
and non-Aristotelian concept, 51; 
attitude toward conservation edu¬ 
cation, 149; cattle and sheep in¬ 
terests, 31; conunittees, 121; com¬ 
placency and resource management, 
112; conservation appropriation 
cuts of 80th Congress, 124; inade- 
quacv^ in scientific matters, 140 ff.; 
and land legislation during Civil 
War period, 117; and proposed 
landov^Tiership legislation, 144; and 
research expenditure, 142; and 
scientific advisor>" services, 270; 
and Valley Authorities, 127 

conservation action on the land, 
277 ff*; adequate management of 
arable land, 277; campaign against 
waste, 278; conservation of sanitary 
waste, 278; control of hydrologic 
cycle throu^ protection of forests 
and reforestation, 277; controlled 
grazing, 277; ecological trustee¬ 
ships, 278; improved farming meth¬ 
ods, 277; international control of 
resource exploitation, 278; and 
land management within nature’s 
laws, 279; planned economic re¬ 
form, 278; resettlement of popula¬ 
tions, 278 

conservation education, non-Aristo¬ 
telian approach, 273; attitude of 
Congress, 149; development of in¬ 
ternational regional education, 272; 
diagnosis of problems, 273; expend¬ 
itures in Latin America, 157; ex¬ 
penditures in United States, 137; 
function of conservation organiza¬ 
tions, 270; lack of trained resource 
managers, 272; of leaders, 274; 
man’s reladonship to his emdron- 
ment, 276; nontechnical short¬ 
term and long-range, 274 ff.; re¬ 
lationship to arts, literature, disci¬ 
plines, etc^ 276; role of Audubon 
Nature Camp, 275; role of national 
and state parks, 277; in schools, 
universities, etc^ 276; technical 
training versos education, 272; 
techniques and media, 275 ff.; and 


work of government agencies, 
148 ff. 

conservation expenditures, in Costa 
Rica, 182; in Latin America, 157; 
in United States, 137, 157 
conservation program, 268 ff.; action 
on the land, 277 ff.; development 
through civic organizations, 275; 
education, 272 ff.; research, 268 ff. 
conservation research, barriers of 
lan^ag^e and poveny^ of scientists, 
269ff.; in cooperation wth coun¬ 
tries of similar climate and culture, 
269; economic research and ecolog¬ 
ies orientation, 271; expenditures 
in United States, 137; natural 
sciences versus social sciences, 271; 
as part of conservation program, 

268 ff.; scientific advisory^ services, 

269 ff.; see also research 
continence, and p)opulation control, 

63 ^ 

Convention on Nature Protection and 
Wild Life Preservation in the 
\\^estem Hemisphere, 109 
contraception, see birth control 
cormorant, producer of guano, 185 
com, African exports and imports, 
260; culture on slopes, 170; in El 
Salvador, 75; exports from New 
\\Wld, 60; influence on Latin 
American history, 157; in Iowa, 22; 
prizes for increased Mexican pro¬ 
duction, 170; production in Africa, 
257, 260; production in Mexico, 
22; as soil-destruction force, 97 ff., 
115 ff.; the “tyrant,” 157; see also 
agriculture 

corruption, and national parks in 
Mexico, 163; of governments and 
government officials, 155; and re¬ 
source management, 155 
Costa Rica, agricultural land, 180; 
area, 180; attinide of farmer, 180; 
calorie intake and annual income 
per capita, 172; climate, 180 ff.; 
conservation expenditures, 182, 268; 
education, 182; erosion, 180 ff.; ex¬ 
tractive exploitation of forests, 
181 ff.; floods, 181; forests, 180 ff.; 
h^way expenditures, 182; hydro¬ 
electric power, 180 ff.; Inter-Amer- 
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ican Institate of Agricultoral 
Sciences, Z73; lack of government 
resource-management, 181 ff.; lit¬ 
eracy rate, 182; malaria, 181; na- 
tiond budget, 268; population, 180; 
precipitation, 180 ff.*, public works 
program, 182; range land, 181; soil, 
180; standard of living, i8off.; 
taxes, 182; time factor, 182; water 
supplies, 181; see also Central 
America 

cotton, 15; in Africa, 257; exporp 
from New World, 60; in Geor^ 
and South Carolina, 45; in India, 
64 fP.; as soil-destruction force, 40, 
97, 115; see also agriculture 
crops, destructive, 40, 97 ff-, 115 
failures in India, 21 ff.; failures in 
Ireland, 57; as force influencing soil 
erosion, 97 ff.; and overcentraliza¬ 
tion of government in Russia, 233; 
rotation and balanced agriculture, 

110; see also agriculture, and over¬ 
cropping 

Cuba, calorie intake and annual in¬ 
come per capita, 172; see also Latin 
America 

Cuzco, Peru, Agricultural School, 184 
C\T)rus, calorie intake and annual in- 
"come per capita, 198; see also 
Europe 

Czechoslovakia, calorie intake and an¬ 
nual income per capita, 199; indu^ 
trial competiticn wi^ . Latin 
America, 168; industrialization, 73» 
overpopulation, 73*, see also Europe 


Dakotas, carrying capacity, 45; 
mechanization of agnculture, 45» 
population decrease, 45; precipita¬ 
tion, 45; soil, 45; standard of living, 
45; wind erosion, 45 
dams, in contour planning, 104; as 
proiect of United States Army En- 
^eers, 126; of TVA. 39. 

temporary floods, 126 
Darling, Jay, 124, 129 
DDT, unselective use of, 257 
death rates, versus birth rates m tA 
Salvador, 179; ^ Chile, 186; ef¬ 
fects in Europe of American r^ 
covery aid, 210; in Japan, 216; 
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under primitive conditions, 93 fl.; 
reduction in Latin America, 164; 
see also population references 
deer, control of, 131; as introduced 
species, 89; Kaibab deer and mod- 
dem European man, 193; in Kaibab 
forest, 90, 193; and natural laws, 

109; overpopulation and range de¬ 
struction, required amount 

of land for sufficient food re¬ 
sources, 39 fl. 

deflnitions, arable land, 27 ff.; biotic 
potentiai 16; carry^ capacity, 16; 
environment^ resistance, 16; for¬ 
mula, C-B;E, i6*, international unit 
of real income, 73; land productiv- 
ity, 93; per cent of slope, 26 
deforestation, see forest destruction 
Denmark, agricultural production, 
196*, arable land per capita and ram 
of population increase, 194; calorie 
intake and annual income per c^ 
ita, 199; diet, 202; exports, 202 ff.; 
as paraate of new world, 202; pop¬ 
ulation data, 200; standard of living 
and birth rate, 195V wartime agri¬ 
cultural measures and economic 
adjustment, 197 ff.*> weekly income 
in a^culture, 201; see also Scandi- 

navia . « .r 

depression recovery, m Russia, 05; 

in United States, 64 ff. 
deserts, in Africa, 240 ffin Aria, 214, 
223; in Chile, 20, 187; and land tei^ 
ancy, 27 ff.*, in Peru, 20, 183; and 
productive capacity, 106; m Soviet 
Union, 230; see also climate 
destructive tools, 32 ff.; in Australia, 
235; in Latin American agnculture, 

156ff. _ ^ 

devegetation, effects of, ii 9 ff-; ^ 
first step in breaking hydrologic 

cvde, 96 ^ 

disease, control of, 125; huma^ 28 ff., 
in India, 227; in Latin Amenca, 104; 
nakria, 28. 164;. of 

tririon, 103 , as pop^nom ch^ 
80, »3i; as resalt of alkaline dasx, 
174; and the Sanitary Revolnnon, 
61; see also medical profession 

displaced persons, 15.. 

107 257; see also ecological DPs, 
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gnd immigration, and resetdement 
disnliadon of water, 20 ff. 

Dominican Republic, calorie intake 
annual income per capita, 172; 
cooperative research, 269; and im¬ 
migration, 191; see also Latin 
America 

DPs, see displaced persons 
drought, see climate, and country 
references 

dost bowU 21, 24, 208, 230; posability 
in 1947* 140; precipitation in 
Missouri Valley, 83; and railroads, 
39; recurrence, 67 
Dutch elm disease, 28 

ecological degeneration and actual 
d e str u ction, 256 

ecological DPs, and European DPs, 
107; in Latin America, 191 ff-; and 
lesouice destruction, 107; see also 
displaced persons 

ecological equilibrium, 86 ff.; and Af¬ 
rican environment, 260; and bal¬ 
anced agriculture, iioff.; and eco¬ 
nomic thinking, 146; in Latin 
America, 191; and present EUiro- 
pean food situation, 208 ff.; value of 
wildlife, 132 ff. 

ecological fifth column, 143 ff. 
ecological health, 265, 271 
ecx>IogicaI incompetents, 145 ff. 
ecology, and Arikotelian logic, 49 ff. 
economic laws, and land manage¬ 
ment, 37 

economic pressore, 31, 69; see also 
induscriaUzation 

economic research, and ecological 
orientation, 271; non-Aristotelian, 

eccmomic and social councils, and 
elementalisdc thinking, 54 
econonuc systems, erroneous con¬ 
cepts of, 81 

econmnic thinking, as cause of eco- 
logic imbalance, 146; money evalu¬ 
ation versus biophysical ev^uation, 
146 

economists, and concept of biotic 
potential, 63; and the land, 42 ff.; 
and Malthusianism, 55, 63 


economy, balanced, 43; depression 
recover)^ in 19th century, ^ff.; ef¬ 
fect of farmer’s purchasing power, 
64 ff.; effect of shrinking purchas¬ 
ing power, 80; expanding and con¬ 
tracting, 67; extractive, 110, 157; 
in Ladn America, 157; pioneer, 
ii5ff.; planned reform, 278; Rus¬ 
sian expansionist, 233 ff. 

Ecuador, annual income per capita, 
172; exploitation of fish, 35; see 
alsa Ladn America 
educarion, Aristotelian cast, 141 ff.; 
in Ladn America, 160 ff.; need in 
a democrac>% 151; and reladonship 
between man and his environment, 
143; and teachers’ salaries, 7 ff-; in 
United States, 79 ff., 125; see also 
conservation educadon 
Egypt, birth rate, 74; meteorological 
stadons, 247; overpopuladon, 74; 
protecdve tariff, 209; siltadon of 
Nile and nadonal economy, 252; 
standard of living, 74 ff-; see also 
Africa 

eighteenth century, American farm¬ 
er, 40 ff.; cotton exj>orts to Old 
World, 60; famine, 58; dmber, 113 
Eire, birth rate, 74; calorie intake and 
annual income per capita, 199; 
populadon decrease, 74; and 
former starvation, 74; see also 
Europe, and Great Britain 
E)ido, definidon of, 163; as destroyer 
of land, 163; see also Mexico 
elementalisdc thinking, and econom¬ 
ics, 54; and Elconomic and Social 
Councils, 54; and intemadonal 
affairs, 54; and intemadonal or- 
ganizadons, 53; and land-use prob¬ 
lems, 54; and muldple-use concept, 
54; and nadonal affairs, 54; and 
populadon problems, 53 ff.; and 
sociolog\% 54; and *^il erosion,” 
124; and United States Army Eln- 
gineers, 54 

El General Valley, 181 
Ell Salvador, agriculture, 177 ff.; 
amount of culdvable land per cap¬ 
ita, 76; area, 177; calorie intake, 76, 
178; calorie intake and annual in¬ 
come per capita, 172; carrying ca- 
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pacirv, 75, 178; character of peo- environment, in Africa, 259^ 
pie, '75, 179; coffee, 75, 154, 178, breaking of hydrologic cycle, 96; 

compared to Costt Rica, 180, 182; exhaustion bv man, 110; genetic 

com, 7?; death rate versus birth changes within, 87; mfluence on 


rate, 179; deforestation, 177 ff.; dis¬ 
eases, 178; exports, 75; extirpation 
of important plant successions, 269; 
fuel, 157, 177; government, 179; il- 
literacv rate, 177 ff.; industrializa¬ 
tion, 75; lack of land surface, 106-, 
land abuse, 75; land classification 
of cultivable area, 177; malnutri¬ 
tion, 76; overpopulation and ad¬ 
justment to land-use capabilities, 
106 ff.; population data, 177 ff.; 
population per square mile of ara¬ 
ble land, 161; possible increase in 
agricultural production, 1781 _ ^ 
possible leader in Latin America, 
179; railroads, 157; resource man¬ 
agement, 161; sigtiificance to North 
Americans, 75; "standard of living, 
75, 178; starvation, 15, 75 ff-, >52, 
i'77 ff.; see also CentrJ America 
Emergencv Conservation Comnuttee, 
and resource restorarion, 137 

ISiCW World, 59 ^ 

population control in Greece, 5^^ 
see also immigration 
energfv, from earth to man, 18 ff- 
England, agricultural practices, 71; 
amount of arable land, 7^» arable 
land per capita and rate of popula¬ 
tion increase, 194; area, 6 ; coal, 5 ff.; 
colonies, 57 ff .; exporo, 61; export 
competition, 70; famine, 57 ff., 7 ^^ 
in fifteenth century, 14; food and 
available land, 6; free trade, 63, 
hunter, 6; imports from Denmark, 
202; imports from New World, 60; 
and Industrial Revolution, 58 ff.; 
manufacturing, 60 ff-, 64, 70 ff.; ^d 
meaning of hikor\% 19; population, 
57, 63, 71; precipitation, 84; pur- 
charing power, 70; during Queen 
Victoria’s reign, 6; shipping, 71; 
and Socialist Government, 71 ff.; 
standard of liN-ing, 7*; subsidies to 
farmers, 196; ^^^thdrawal from 
India, 237; see also Great Britain, 
and Europe 
• 112 • 


soil types, 85; limitations, 16; versus 
“political” and “economic” means, 
80; present modifications in Eu¬ 
rope, 208 ff.; relationship to man, 
143 ff-, 276; and research, 271; and 
shifting agriculture, 93 ff.; stabiliza¬ 
tion, 94; understanding for human 
adjustment, 109 ff., 158 ff.; varia¬ 
tions in Latin America, 158 ff.; and 
water, 81 ff.; see also country refer¬ 
ences, and environmental resist¬ 
ance 

environmental resistance, and Civil 
War, 117; definition, 16; and de¬ 
structive weapons, 33; effect of 
ecological Dl 4 , 107; formula, 16; 
and grazing lands, 31; and increased 
cost of living, 129; as increased by 
stockmen, 120; increasing in Eu¬ 
rope, 200; after Industrial Revolu¬ 
tion, 59 ff.; and land productivity, 
21 ff., 93 ff.; and modem agricul¬ 
ture, 42; in Palestine, 235; md 
practical ceiling, 22; and precipi¬ 
tation, 102 ff,; under primitive con¬ 
ditions, 31 ff.; and resource losses, 
125; and role in solution of resource 
problem, 268; in rural Georgia and 
South Carolina, 45 
erosion, in Africa, 244, 246, 249, 
252 ff., 256; and agricultural crops 
versus natural plants, 97; and 
American standard of liv^, 
and angle of repose, 94; in Asia, 
215 ff-, 223; in Australia, 235; 
in Canada^ 125; cause and effect, 
100; and change in soil structure, 
96; control methods, 97, 103 ff., 124, 
125, 232 ff.; effects, 121 ff.; in Eu- 
rope, 84, 201, 204, 207; geological, 
94; gravity, 99; gully, 99, 17 0. 232, 
253 0.; of human nervous sysc^ 
38; induced, 100; and land clas^- 
carion, 1050.; in Latin Americ^ 
1530.; losses from, 121 0.; “moral” 
erosion in Larin America, 155; of 
range land, 120; rate of increase, 
99; relation^p with cropping prac- 
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rices, 97 ff.; rill, 96; sheet, 96, 99, 
253 ff.; “soil erosion’’ and General 
Semantics, 124; susceptibility- of 
overerazed land, 120; vertical, 215, 
2^3; wind 21, 45, 86, 120, 153, 215, 
232, 235, 256; see also country' ref- 
erences 

Eskimo curlew, in colonial United 
States, 113; destruction of, 131; see 
also birds and wildlife 

Euclid, 49 

Europe, agricultural practices, 200; 
agricultui^ production, 196 ff.; 
Agricultural Revolution, 57; agri¬ 
culture, 200 ff.; and American aid, 
77, 210 ff.; amount of arable land 
per capita, 193 ff-; and Asiatic 
standard of living, 199 ff., 208 ff.; 
calorie intake and annual income 
per capita, 198 ff.; earning capac- 
in% 59, 193 ff- 201; climate, 200 ff.; 
Communist landownership meas¬ 
ures, 202 ff.; conditions prior to 
Revolutions, 58; controlled timber 
cuttine^ 144; deterioration of diet, 
197; development of international 
regional conservation education, 
272; effects of overbreeding on 
American standard of living, 195; 
environmental resistance, 201; ero¬ 
sion, 84, 201, 207; forests, 200 ff.; 
grasslands, 200; imports, 196 ff.; 
imports from New World, 60; in¬ 
dustrial comperirion, 209; Industrial 
Revolution, 59 ff.; influence on 
Latin America of centralized gov¬ 
ernment, 153 ff.; lando^\Tle^ship 
patterns, 144, 202 ff.; larifundios 

and land productivity-, 202; limiting 
factors, 201; meteorological stations, 
247; overcropping, 201; overgraz¬ 
ing by goats, 201; overpopulation, 
57ff., 72, 193 ff.; overpopulation 

and resource destruction, 207 ff.; 
policing, 79; p)Opulation data, 57, 
210; population increase, 199 ff.; 
p>opularion increase and land parti¬ 
tion, 202 ff.; population stabiliza¬ 
tion, 211; precipitation, 85 ff., 200; 
present environmental modifica¬ 
tions, 208 ff.; present food situation, 
208 ff.; present over{>opulation and 


militarism, 210 ff.; purchasing 
power, 168; ratios berween arable 
land per capita and rate of p)opula- 
rion increase, 194; sanitation tech¬ 
niques, 61; scientific knowledge, 
208; shrinking markets versus 
growing: pf)puIaaons. 209; soil, 
200 ff.; standard of living, 61 ff., 
194 ff.; standard of living versus 
birth rates, 195; tariffs, 209; tem- 
p>erature, 200; at time of the Cru¬ 
sades, 58; trade balances, 202 ff.; 
wartime agricultural measures and 
economic ad]ustment, 197 ff.; 
weeklv incomes in agriculture, 201; 
see also country* references 
EurojDean “blackmail,” 209 ff. 
evaporation, in Africa, 252; in coastal 
regions, 83; as limiting factor, 24; in 
tropics, 84; see also climate 
exploitation, of Latin America, 
152 ff,; in pioneer economy-, 115; see 
also resource destruction 
extractive basis, versus sustained-y-ield 
basis, 43, 67, 79, no 

factors, in animal population control, 
91 ff.; dymamic interrelationship in 
soil, 86; of world relationships, 8; 
see also limiting factors 
famine, in Africa, 258; in China, 57; 
in England, 57, 72; in India, 21, 57; 
prior to Industrial Revolution, 58; 
in Japan, 238; in Soviet Union, 239; 
see also starx ation 

FAO, see Food and Agricultural Or¬ 
ganization of the United Nations 
farmer, complacency- and resource 
management, 112; as ecological 
Fifth Column, 144; of eighteenth 
century-, 40; increased purchasing 
power, 64 ff.; and modem trans¬ 
portation. 42; and people he sup¬ 
ports. 41 ff.; production-per-faimcr 
versus pruduction-per-acre, 42; 
standard of bring, 40 ff.; see also 
agricultural practices 
farm tenantry-, absentee ovmership, 
148; government loans, 148; as ob¬ 
stacle to rational land use, 147 ff.; 
sharecropp>ers, 148 
Farr, W’illiam, 57 
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fauna, see animals and wildlife 
fertilizer, 37; and balanced agricul¬ 
ture, no; in China, no, 200, 221; 
Japanese imports, 219; in Java, 200; 
need in Latin America, 162; in the 
Philippines, 200; in “teaspoon agri¬ 
culture,” 207 ff.; see also guano re¬ 
sources, and menhaden 
fescue bimchgrass, an example of in¬ 
duced erosion, 100 ff. 
field mice, and the food chain, 19 
fifteenth centur\% relationship be- 
tw^een human populations and nat¬ 
ural resources, 14 
Fifth Freedom, 211 
Finland, calorie intake and ann ua l 
income per capita, 199; timber ex¬ 
ports CO Russia, 230; see also Europe 
fire, influence in plant successions, 

87 ff.; as limiting factor, 28, 32; 
see hso country references, and 
forest fires 

fire protection, in Alaska, 141^> and 
failing water supply, 128; in United 
States forests, i39ff. 
fish, in colonial United States, 112; 
costlv effects of siltation on fish¬ 
ing, 123; disappearance from Af- 
ric^ waters, 253; fisheries and *e 
"TVA, 39; international treaties, 
36; overexploitation by American 
fishermen, 35; and poUution of 
waters, 34; production data, 35 
reduced populations, 35? value of 
industry in United States, 

Hax, as soil^destruction lorce, 115 
flood control, by beaver dams, i^; 
through en^eering method^ 
i25ff.; in Greece, 205; stltadon of 
reservoirs, 121 ff.; and the TVA, 
38 ff.; and United States Army En¬ 
gineers, 54; value of ground cover, 

99 

flood plains and human occupation, 
126#.; of .\Ussouri and Mississippi 

Rivers, 126 . , , 

flooding, and hydroelectric develop 
ments, 38; of productive land, 

126 ff. . 

floods, in Africa, 30; m Asia, 234; 
in China, 220, 223; m colonial 
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United States, naff.-, in Greece, 
205; in Mexico, 171 ff.; Missouri 
River floods of July, 1947, 124; in 
United States, 21, 126 ff. 

fog, ocean, 25 ff. 

food, and annual income per capita 
in Europe, 198 ff.; and annual in¬ 
come per capita in Latin America, 
172; as political weapon, 140; and 
practical ceilings, 22; present situ¬ 
ation in Europe, 208 ff.; present 
world demands, 140; prices, 34 ff.; 
storage in Europe, 58; surpluses, 

78, 176; synthesized, 18 

Food and Agriculture Organization 
of the United Nations, agricultural 
program for Greece, 206; and con¬ 
traception programs, 281 ff.; mis¬ 
sion to Greece 

food chain, 19; example of, 19; and 
pyramid of numbers, 91 ff.; within 
various plant associations, 91 

forest destruction, 32 ff.; as cause of 
increased rate of runoff, 140; ef¬ 
fects in Latin America, 158; effectt 
of Mexican highways, 170 ff.; in 
Europe before Middle Ages, 207; 
through expanding economy, 67; 
in nineteenth century, 39; results 
of, i2iff.; watershed 119; Wis¬ 
consin’s legal measures gainst, 
89 ff.; throughout woiid, 79; see 
also country references 
forest fires, in Alaslm, 140; in CMe, 
158; in Mexico, 172; in United 
States, 139 ff- 

forest land, area in Umted States 
without organized fire protection, 
139 ff.; private versus government 
ownership; total area in United 
States, 118 

forest products, need for, 118 ff.; see 
also lumber, timber 
forestry, American misaon to Chfle, 
164; and cooperative research, 268; 
Latin American Departments, 157; 
obstacles to rational program, 144; 
sustained-yield, 136; TVA pro- 

forests, in Africa, ff.; and 

cultural Revolution, 421 m Asia, 
215; in colonial United States^ 
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iiiff.; development of climax, 
gyff.; in Europe, 200 ff.; land-use 
classification, 106; management in 
Japan, 219; redaction trend in re¬ 
serves, 139 ff.; tropical, 24 ff,; 79, 
88; see also coontry references, and 
national forests 

Formosa, birth rate, 74; overpopala- 
tion, 74 ff-; as source of food for 
Japan. 218; standard of living, 74; 
see also Asia 

formula, C-B:E, 16, iii, 280 
fowling piece, as destructive weapon, 

pMce, agriculture, 200; amount of 
arable land, 203; arable land per 
capita and rate of population in¬ 
crease, 194; balance between urban 
and rural populations, 203; biotic 
potential, 200 ff.; birth rate, 74 ff.; 
calorie intake and annual income 
per capita, 199; Catholics and birth 
control, 281; climate, 203; decreas¬ 
ing population, 74; and Germany's 
overpopulation, 72; imports, 
influence of 19th century culture 
in Latin America, 152 ff.; precipi¬ 
tation, 200; standard of living, 195; 
temperature, 200; see also Europe 
Franklin, Benjamin, 32 
free competition, 34; see also com- 
peddon 

hnM enterprise, and the American 
lombennan, 15; “free enterprise” 
forestry, 34; versus government 
control of forest lands, 136; in Pern, 
37; role in resource destrucdon, 
133 ff.; and sound land-use prac- 
dees, 232; and the subsidized in¬ 
dustrialist, 43 

free land, and emigradon, 61 
free trade, and England, 63 
freedom from want, 44; versus indus- 
trializadon, 75; as “mulo-ordinal” 
term, 56 

French East Africa, banana, cocoa, 
coffee and rubber plantations, 259; 
erosion, 259; forests versos inva¬ 
sion of agriculture, 259; soil, 259; 
see also Africa 

French Equatorial Africa, agricul¬ 
ture, 242, 258; destrucdon of v^e- 


tarion, 255, 258; erosion, 258; fire, 
258; savanna, 242, 258; soil, 242, 
258; water tables, 242; see also 
Africa 

fuel, in India, 225; in Latin America, 
157 ff.; in Mexico, 172; in Russia, 

fur bearers, exterminarion in Larin 
America, 162; trapping methods in 
Russia, 232; value as industiy, 132 

game, in colonial US^ 113; value as 
industr\% 132 

Gandhi, Xlohandas, and British tex¬ 
tile market, 70 

general semantics, and Aristotelian 
logic, 49 ff.; and democracy, 55; 
and “forest,” 52; and “land,” 51 ff.; 
and levels of abstraction, 49 ff.; 
semantic confusion, 124, 146; and 
soU conservation methods, 55 
geological erosion, see erosion 
George III, 57 

Georgia, cotton production, 45; for¬ 
est destruction, 32; rural standard 
of living, 45; tobacco production, 

45 

Germany, agricultural production, 
196 ff.; agricultxire, 200; arable land 
per capita and rate of population 
mcrease, 194; biotic potential. 
200 ff.; calorie intake and aimual 
income j>er capita, 199; and co¬ 
operative research, 269; imports, 
196, 203; industrial competition, 
209; industrialization, 72 ff.; lack of 
adequate productive Imd, 73; need 
for expansion, 72; population, 72 ff.; 
precipitation, 200; standard of liv- 
mg, 72 ff., 208 ff.; standard of living 
and birth rate, 195; temperature, 
200; weekly incomes in agriculture, 
201; see also Europe 
global environment, man’s depend¬ 
ence on, 14; man’s influence on, 14 
goats, as destructive factor, 19; and 
overgrazing in Africa, 252; and 
overgrazing in Mediterranean re¬ 
gion, 201 

Gobi, carrying capacity, 33; drought- 
resistant phmts, 85 
goiter, 26 
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Gold Coast, forests, 248; ^ and 
agriculture, 248; population in¬ 
crease, 248; see also Africa 
Good N^eighbor Policy, 165 
government, centralized, i54ff.; cor¬ 
ruption, 155; Latin American con¬ 
servation activities, 155; 
sus national, 155; responsibility in 
conservation programs, 269 275, 

277 fF^ 281 fF.; ree also United 
Siates Government 
^vemment policies, and effect of 
water, 103 
Graham, E. 47 
grasshoppers, and destruction of veg¬ 
etation, 24; in Latin America, 159; 
and need for cooperative research, 
269; see also insects, and pe^ 
orasslands and grazing land^ in Af- 
^ rica, 251 ff^ 254, 261; in .^gradna, 

31; in Austiaha, 31; in^ China, 
221 ff.; classification, io6; in colo¬ 
nial United States, control, 

277; destruction and expandi^ 
economv, 67; development of soils, 
86; in Ireland, 200; overexploita¬ 
tion in United States, 31; preser^- 
tion measures, 109; in national parks, 
31; see also country references 
eravitv erosion, see erosion 
Great Britain, birdi rate, 73 ff-; ^ 
parin' between populations and 
canv'ing capacity, 70 ff.; hydro¬ 
electric power, 166; industrial com¬ 
petition with Latin America, 168; 

industrialization, 72 influence 

on economic and sanitar>' condi¬ 
tions in India, 226; Uck of adequate 
productive land, 73; manufactur¬ 
ing production, 61 ff.; as near¬ 
monopolist in indnstr\' on mterna- 
tional scale, 75; purchasing power, 
78; skills. 5, 70 ff-; im^tts, 

113; weeklv incomes in agriculture, 
201; see also counm' references 
and Europe 

Great Plains, climate, 201; ‘^struc- 
tion through railroads, 149 ff.; and 
mechanized agricultme, 147; P*®" 
cipitation 23, 84; soil, 21; temper- 
acnre, 23; wind erosion, 21 
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Greece, agricultural production, 197, 

204 ff.; and the American people, 

203; American WPA and milita¬ 
rism, 210; amount of agriculmral 
land, 203 ff.; arable land p« capita 
and rate of population increase, 

194; area, 203; average farm, 204; 
birth control, 58, 206; calorie in¬ 
take and annual income per capita, 

198; carrying capacity and reset¬ 
tlement, 205; erosion, 204 ff.; 
ports, 205; FAO misaon, 203; flood 
control, 205; forest destruction, 
204, 207; geography, 203 ff.; goats, 

204 ff.; hydrologic regime, 205; 
ports, 197; industrialization, 205 ff.; 
land destruction, 204 ff.; land-use 
capabilities, 106; land-use practices, 
204; modem Greece versus Age 
of Pericles, 276; overpopulan^ 
106, 204 ff.; population, 205 ff.; 

population data, 203; prewar per 
capita income, 205; resetdOTcnt 
problem, 204 ff-; standard of Iwi^ 
and American taxpayer, 205 ff.; 
standard of living and birdi rate, 
195; starvation, 15; stora ge d ams, 
205; topography, 204; waters, *05; 
see also Europe 
Gnanacaste, Costa Rica, 181 
Gnano Administration, of Pern, 155; 
as conservation organization, 186; 
government and private manage¬ 
ment 186; increased guano pro¬ 
duction, 186 . 

onano resources, 183 ff.; and dteia- 
° tion of microclimates, 24; bird pop¬ 
ulation control, 92; cormorant, 185; 
management, 184, 186; prodncoon 
data, 36 ff., 18s ff.; piotecoon of 

birds, 186 ^ . 

Guatemala, annual income per cagta, 
,72; carr\Tng capacity 40,; 

63- disasti^ous effects of milpa agn- 
cuitnre, 156; forest^ * 5 ; ‘7’ 

populations, 40; soil, 25; see 
Central America 

Gulf of Maine, and disappearance of 

menhaden, 36 , 

Gulf of Mexico, 140; Ament^ tD|^ 
soil versus gram exports, 69; anfl 
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siltation of Mississippi River, 34, 

gully erosion, see erosion 

habitat, of elephants, and advance of 
desert, 19 
hacendado, 37, 187 
hacienda, 37 

Haiti, annual income per capita, 172; 
cheap bbor, 77; extirpation of im¬ 
portant plant successions, 269; in¬ 
dustrialization, 77 ’ bck of land 
surface, 106; land-use capabilities, 
106; overpopulation, 77, ic^; pov¬ 
erty, 182; standard of living, 77; 
starvation, 152; tariff barriers, 77; 
sec also Latin America 
health, in Larin America, 164; in 
United States, 125; see also diseases, 
and nutririon 

heat absorption, in absence of protec¬ 
tive vegetation, 83 

heath hen, in colonial United States, 

113; descmcrion of, 131 
herring, production, 36 
highways, in Costa Rica, 182; and 
destruction of land resources in 
Mexico, 170 ff.; after Industrial 
Revolurion, 59; as luxur>% 67; see 
also Inter-American Highway 
Himalaya Mountains, as dike against 
monsoon winds, 83 
Hiroshima, 31 

Honduras, calorie intake and annual 
income per capita, 172; carxvnng ca¬ 
pacity, 40; educational work of 
United Fruit Company, 273; pop¬ 
ulation, 40; see also Central Amer¬ 
ica 

housing shortage, 119 
Humboldt Current, 185 
hummingbird, and biological law3, 19 
Hungary, arable land per capita and 
rate of population increase, 194; 
calorie intake and annual income 
per capita, 199; standard of living 
and birth rate, 195; weekly in¬ 
comes in agriculture, 201; see also 
Europe 

hunger, and excessive rodent popula¬ 
tions, 31; versus industriaUzarion, 
75; and overpopulated lands, 105; 


and politics, 207 ff.; see also starva- 
tion 

hunting, in colonial United States, 

113; in National Forests, 108; in 
primitive North America, 93; value 
as industry in L^nited States, 132 
Huxley, Thomas Henr\% 274 
hydroelectric power, 18, 38; devel¬ 
opments in El Salvador, 177^ i^ 
Great Britain, i66; in Latin Amer¬ 
ica, 166 

hydroelectric reser\"oirs, i26ff.; in 
Mexico, 171, 174 

hydrologic cycle, breaking of, 96 ff.; 
in colonial United States, iizff.; 
control of, 277; definition of, 83; 
effects of breaking, 96; in Greece, 
205; in Larin America, 158; and 
man, 96; and vegetation, 83 ff.; see 
also water 

hvdrological surt^eys, as means of 
solving regional resource prob¬ 
lems, 160 

hvdrolog\% and elementalistic think¬ 
ing, 54 

hydroponics, 20 

Iceland, calorie intake and annual in¬ 
come j>er capita, 199; see also Eu- 
roj>e 

idenrification, of s\Tnbol and realin* 
v^nth regard to erosion loss, 124; 
with regard to economic thinking, 
146 

Illinois, cultivation of virgin soils and 
results, no 

illiteracy, in El Salvador, 177; as lim¬ 
iting factor, 47; and standard of 
living in the South, 125 
immigration, concepts of urban man, 
81; p>ossibilities in Larin America, 
191, 228; see also displaced persons 
Incas, agricultural practices, 104; car- 
rsnng cap>acir\’^ of farms, 42 ff. 
income, and calorie intake in Eurof>e, 
198 ff.; and calorie intake in Latin 
America, 172; and inflation, 79; 
real income in terms of intema- 
rional units, 73; see also national 
income 

India, average annual per capita in¬ 
come, 226; average calorie intake, 
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226 ff.; birth control, 228, 280; birth 
control versos war, starvation and 
disease, 237; birth rate, 74; and 
British textile market, 70; British 
withdrawal and population trend, 
237; Calcutta calico, 61; carrying 
ca|)acity, 31, 226; dangers of indus¬ 
trialization, 228; drou^t, 21; emi¬ 
gration, 227 ff.; failure of cotton 
crop in 1879, 64; famine, 21, 57; 
fuel, 225; industrialization as threat 
to worid peace, 236; influence of 
British on economic and sanitary 
conditions, 226 ff.; internal per cap¬ 
ita purchasing power, 237; life ex¬ 
pectancy of Indian, 226; limiting 
factors, 225; malaria, 13 ff.; mon¬ 
soon region, 83; organized birth- 
control programs, 282; overpopu¬ 
lation, 74; population data, 226 ff.; 
population in i6th century, 213; 
population increase, 13, 224, 227; 
precipitation, 24, 83 ff., 215, 225; 
and Realpolitik, 48; “sacred cow,’’ 
46, 227; soil, 226; standard of liv¬ 
ing, 74 ff-, 237; tariffs, 209; topog¬ 
raphy, 225; watersheds, 225; see 
also Asia 

Indians, see primitive man 
indicators, to detect land deteriora¬ 
tion, lOI 

induced erosion, see erosion 
industrial leaders, value in scientific 
research, 141 ff. 

Industrial Revolution, 58 ff. 
industrialization, in China, 224; and 
competition in Greece, 205; dan¬ 
gers in India, 228; in El Salvador, 
75, 77; fallacy of, 70 ff.; in Haiti, 
75, 77; and high standards of liv¬ 
ing, 73 ff.; versus hunger, 75; In¬ 
dustrial Revolution, 58 ffin Japan, 
72; in Latin America, 166 ff.; ^d 
Latin American protective tariffs, 
209; in Old W’orld, 60 ff., 67; ^ 
peace threat in China and Ind^ 
236; in Puerto Rico, 76 ff.; in 
United States, 40, 59 ff.; and world 
history, 69 ff.; see also country ref¬ 
erences 

industry, and emigration, 59; and 
land management, 37; luxury in- 
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dustnes, 42; and monopoly, 75; 
small industries and resettlement 
programs, 278 

infant mortality, in Mexico, 176 
infanticide, as population control in 
Greece, 58 

infiltration, in Africa, 252; influenc¬ 
ing factors, ^ ff.; and subsoil, 97; 
see also precipitation 
inflation, 8, 44; as symptom of lower 
standard of living, 79 
insanity rate in the United States, 38 
insects, control, 30 ff.; cost to farmer, 
28; crop destruction, 28; as human- 
disease carrier, 28; as means of re¬ 
ducing limiting factors, 22, 28; val¬ 
ue to man, 30 

Inter-American Highway, 30; cost to 
Costa Rica, 182; as instrument of 
destruction, 165 

Inter-American Institute of Agricul¬ 
tural Sciences, 273 
Inter-American treaties, 109 
international affairs, and elemental- 
istic thinking , 54; and true eco¬ 
nomic evaluations, 146 
international clearing house and 
translation center, 269 
international control of resource 
exploitation, 278 

international organizations, and ele- 
mentalistic thinking, 54 
international policies, influence of 
understanding of resource situa¬ 
tion, 80 

international treaties, and fish, 36 
international unit, definition, 73 
international WPA, 209 ff. 

Interstate Commerce Commission, 42 
introduced species, and degeneration 
of vegetation in Africa, 249; versus 
natural laws, 109; and relationship 
to environment, 86 ff. 
lowa, carrying capacity, 22; com ex¬ 
ports to Peru, 104; soil erosion, 104; 
standard of living, 45; topsoil 
losses, 124 

Iowa State College, 22 
Iran, and Great Britain, 55 
Ireland, agriculture, 200; crop faiL 
ures, 57, 200; grasslands, 20a; pop¬ 
ulations, 57; temperature. 200; see 
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also Eire, md Enrope, and Great 
Bxicam 

irrigation, in Africa, 255; and cher¬ 
nozem soils, 230; and ejects on 
population growth in India, 226; 
and increased food producdon in 
China, 224; as means of reducing 
limiting factors, 22; in Pern, 40, 
183 ff.; in Santa Clara \^alley, C^- 
ifomia, 128; in terracing in Java 
and the Philippines, 107; in Valie\^ 
Authority projects, 127; see also 
countr>" references 
Italy, and American taxpayer, 206; 
American W'PA and militarisin, 
210; agricultural production, 196; 
amount of arable land, 206; arable 
land p^ capita and rate of |X>pu- 
larion increase, 194; calorie mtake 
and annual income per capita, 198; 
carrying capacity, 31; diet, 202; 
erosion, 207; hunger and politics, 
207^.; imports, 196; industrializa- 
cioD, 73; malaria, 13; overpopula¬ 
tion, 73, 206 ff.; productive land, 
207; rate of population increase, 
206 standard of living and birth 
rate, 195; see also Europe 
Izaak Walton League, and resource 
restoration, 137 

Japan, agricultural production, 219; 
amount of arable land per capita, 
218; arable land, 72; birth control, 
218, 238; effect of modem indos- 
trializadon and sanitation, 72 ff.; 
erosion, 218 fP.; expansion, 73; ex¬ 
pansion of food production, 219; 
famine, 238; as a feudal nation, 
216 ff.; forests, 219; indoscrial com- 
periticHi, 209, 218; influence of 
Western civilization, 217; lack of 
adequate productive land, 73; land 
cultivation, 27; land management, 
218 ff.; meteorological stations, 247; 
mioeral resonrees, 72; policing, 238; 
population, 72 ff.; population data, 
213, 216 ff.; population pressure 
and war, 218; standard of Iriing, 72, 
217, 238; urban slums versus 
social organization, 217; watershed 
protecrion, 219; as world direat to 


peace, 238; world trade, 217 ff.; see 
also .Asia 

Java, irrigated terracing, 107; Java¬ 
nese farmers in Puerto Rjco, 45; 
population data, 214, 216; soil, 26 

Jefferson, Thomas, 32; versus land 
destruction, 116 

Jews, and land restoration in Pales¬ 
tine. 234 ff.; see also displaced 
persons 

Joint Committee on Foresay% 118 

Kaibab forest, carrving capacit\% 90; 
and government control of mule 
deer populations, 90 

Kaibab man, 195 

Kenja, advance of deserts, 257; cat¬ 
tle raisers, 262; erosion, 253, 257 ff.; 
famine, 258; forest destruction, 257; 
plantation agriculture, 257; sand¬ 
storms, 258; siltadon of rivers, 258; 
soil. 258; see also .Africa 

Koeppen climatic classification, 
229 ff. 

Korea, 218 

Krakatoa volcano, as example of suc¬ 
cession of subclimaxes, 90 

Kn Klox Klan, and standard of living 
in the South, 125 

labor, ALmerican unions and European 
compietioon, 209; city labor pools, 
147; forced agricultural labor in 
Africa, 261; Gresham’s law, 77; 
and Industrial Revolution, 59; loss 
of working hours, 76; unions as 
ecolo^cal Fifth Column, 144 

lakes, siltadon, 98 ff., 174; in Chile, 
189 

Lake Texaco, from catch basin to 
arid plain, 174 

land abuse, lo; cost to American tax 
payer, 123; by ecological DPs, 107; 
and ecoiogic^ trap, 284; to fe^ 
excess {xipulacions, 69; in Larin 
America by exploitative land- 
owners, 162; see also country refer¬ 
ences and land destrucoon 

adaptation by man to natural 
*07 ^-; amount, 27, 57; ap¬ 
plication in a dictatorship, 232; bi¬ 
otic potential of cultivated lancL 22; 
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capability" and standard of living, 
107; classification, 105 ff,; ciiltiva- 
rion practices, 104 ff«, 154; exhaus¬ 
tion, 43; fallowing, 94; fertility 
under Privation, 115®.; free, 61; 
land hunger, 70, 163, 173, 188; non- 
agricultural, 43; obstacles to ration¬ 
al land-use program, 144 ff.; parti¬ 
tion, 202 ff-: and pioneer economy, 
ii5ff.; and poptJations, 39 ff.; re¬ 
lationship to wealth and popula¬ 
tions, 70 ff.; restoration, i36ff.; 
tenancy, 28; see tdso agricultural 
land, arable land, country refer¬ 
ences, and soil 

land destruction, and agricultural sur¬ 
pluses, 78 ff.; effects on present-^y 
civilization, 150; through fanning 
practices, 67; and increased envi¬ 
ronmental resistance, 42; in pio¬ 
neer economy, 115 ff.; and present- 
day Okies, 127; as result of over¬ 
population, 207 ff.; stages of, 98 ff.; 
see also country references, forest 
destruction, land abuse, oveigraz- 
intr and soil 

land^ management, on basis of ^ 
called economic laws, 37; in Chile, 
189; influence of Aristotelian logic, 
56; and lack of soil erosion in Japan, 
218 ff.; and national income, 137 ff.; 
Mnthin natures lax^’S, 279; and re¬ 
lationship to land-use capabilities 
and limitations, in; and research, 
i4;9ff.; and the TN^A, 
lando'wnership, absentee, 148; Euro¬ 
pean patterns, 202 ff.; exploitation, 
162; Latin American patterns, 162; 
as obstacle to rational forestry^ 
program, 144; private versm pub¬ 
lic, 144; and prop<^d legislation, 
144; s\’stems in Chile, 187 
bnd p^ucrivit>% decline during 
Qvil War period, 117; definiaon 
of, 93; and European landowner- 
ship patterns, 202 ff.; and flooding, 
i26ff.; inadequate areas m indus¬ 
trialized nations, 73; in Latin Amer¬ 
ica, 75 ff.; Umiring factors, 23 ff.; 
and organic content of soil, 26 ff.; 
versus time, 21 ff.; and topography. 


25; and carrying capacity, 93 ff.; 
see also productive capacity 
land-use classification, 105 ff. 
land-use practices, destructive: 67; as 
cause of increased rate of runoff, 
140; in Greece, 204 ff.; in Latin 
America, 162 ff.; maladjustment of 
rangeland uses, 120; results of, 
121 ff.; as result of landownership 
patterns, 162 ff.; undercultivation, 
187; see also country references 
Laredo Highway, and gully erosion, 

latifundio, 163; definition of, 202; 
versus Communism, 202; and Eu¬ 
ropean land productivity, 202 
Latin America, absentee landlord¬ 
ism, 37; agriculture, 156 ff,; and 
American standard of living, 152 ff«, 
165; biological bankruptcy, 152 ff.; 
calorie intake and annual income 
per capita, 172; carrying capacity, 
75 ff«, 168; centralized government, 
154 ff.; Qvil Service, 155; versus 
the Colossus of the North, 165; 
compensation of scientists, 271; 
complacency regarding resource 
destruction, 159; conservation ex¬ 
penditures, 157; conservation of re¬ 
sources, 162 ff,; corruption of na¬ 
tional governments, 155; cultiva¬ 
tion of slopes, 154; death rate, 164; 
destructive role of American cap¬ 
ital, 164 ff.; development of inter¬ 
national regional conservation 
education, 272 ff.; diseases, 164; as 
an ecological problem, 191; erosion, 
154; exploitation by foreign pow¬ 
ers, 152 ff.; export of raw materials, 
75; and extractive economy, 157 ff.; 
fertilizers, 36 ff., 162,183 ff.; finque- 
ros, 69; foreign market expanaon 
and effect on "resource destruction, 
164 ff.; forest destruction^ 158; for¬ 
estry departments, 157; free ent^- 
prise^ forestry, 34; fuel, 157 
geography, i 53 ff*: government 

conservation activities, 155; hydro¬ 
electric power, 166; hyt^logic re- 
gime, 158; illiteracy, 47; importance 
of time factor, 152; industrial 
petirioa abroad, 168; industrializa- 
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rion, 75, i66ff.; influence of com 
colcore, 157; influence of Spanish 
and French cultures, 152 fit.; in¬ 
ternal markets, 167 £F.; internal 
purchasing power, 75; and interna¬ 
tional control of resource exploita¬ 
tion, 278; land abuse, 162 ff.; land 
management and ecological DP^ 
191; land productivity, 75; land- 
use classification, 106 ff.; landown- 
eiship, 162; milpa agricultural sys¬ 
tem, 28, 156 ff.; moi^ erosion, 155; 
national autonomy, 75; overpopu¬ 
lation, 152; populations, 75 ff.; pov¬ 
erty, 160 ff.; precipitation, 153 ff.; 
present untouched resources, 191; 
primitive conditions, 156; protec¬ 
tive tariffs, 209; public health, 164; 
purchasing power, 168; railroad^ 
157; resettlement versus subsist¬ 
ence level, 191 ff.; resource destruc¬ 
tion, 152; resource management, 
161 ff.; rodent destruction, 30 ff.; 
scientific education, 160 ff.; scien¬ 
tific research, 159 ff<, 242; and 
scientific resource management, 
191; soil conservation and General 
Semantics, 55; standard of living, 
75; starvation, 164; subsistence agri¬ 
culture, 162, 165; taxes, 167; tech¬ 
nicians, 155; three dominating lim¬ 
iting factors, 153 ff.; urban versus 
rural man, 155; and variations of 
environment and man’s adjustment, 
158 ff.; vulnerable environment, 
164; wildlife destruction, 33; see 
also country references 
Latin American relations, 15, 164 ff. 
leaders, 16, 21, 274; see also Congress 
legislation, during Civil War period, 
”7 

legislative bodies, and Aristotelian 
thinking, 53 
Leopold, Aldo, 95 
Lerma River, 174 

Libya, deforestation and desiccation 
of lakes, 253; see also Africa 
lima, Peru, and ocean fogs, 25 ff. 
linuting factors, as animal popula¬ 
tion controls, 91 ff.; and Aristote¬ 
lian heritage, 48 ff.; biotic, 28 ff.; 
and biotic potential, 22; capitalis¬ 


tic system, 34 ff.; climate, 23; and 
emironmental resistance, 22; in 
Europe, 201; evaporation, 24; fire, 
28; illiteracy, 47; insect control, 
22; irrigation, 22; and land man¬ 
agement, 159 ff.; on land pro- 
ductivitj% 21 ff.; in Latin America, 
153 ff., 191; orographic phenome¬ 
na, 25; precipitation, 24; and prim¬ 
itive conditions, 31 ff.; topography, 
25; types of soil, 26 ff.; water, 28 
Lincoln Memorial, former site of 
deep harbor, 122 
lion, and the food chain, 19 
livestock, death through drought, 
248; production in United States, 
1195.; see also cattle and sheep 
references 

hving standard, see standard of living 
Los Angeles, California, and ocean 
fogs, 25 ff. 

lowlands, climate and temperature, 
23 ff. 

lumber, and housing shortage, 119; 

production in national forests, ic^ 
lumberman, 9; American capital in 
Latin America, 164; complacency 
and resource management, 112; 
as ecological Fifth Column, 143 ff.; 
exploitation, 149 ff.; and free en¬ 
terprise, 15 

Luzon, island of, lack of land surface 
and overpopulation, 106 

mackerel, production, 36 
Madagascar, destruction of vegeta¬ 
tion, 255; primitive laws and re¬ 
source destruction, 249; see also 
Africa 

.Magdalena River, deposition of silt, 
158 

Maine, fish production, 35 ff. 
malaria, 28; protection against, 12 ff.; 
versus starvation, 13, 164; see also 
diseases, and medical profession 
Malay, 32, 93 

malnutrition, in El Salvador, 75 ff.; 
in Europe, 197, 199; in India, 226 ff.; 
see also nutrition 

Mai thus, Thomas Robert, 32, 63, 68, 
7 ^ 

Malthusianisni, 55 
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Manchuria, 2zz, see also Asia 
xManchukuo, 218, see also Asia 
markets, domestic, 64; rural, 66; 
world free, 77; see also counm^^ 
references, and industrializadon, 
and purchasing power 
Marshall, George mission to 

China, 238 

Maryland, effects of tobacco ex¬ 
ploitation, 115 ff. 

meat, and higher standard of living, 
140; importation of, 31 
mechanization of agriculture, 42; 
in Dakotas, 45; and effect of pe¬ 
troleum famine, 147; influence on 
nation’s economy, 66; influence on 
per capita output, 147; see also 
counLr\‘ references 
medical profession, and expanding 
populations, 48; health campaigrn 
in El Salvador, 1-9: and mflaria, 
12 ff.; and present overpopulation 
in Europe, 210; Enited States gov¬ 
ernment measures, 76 ff.; work in 
Latin America, 163 ff. 
Mediterranean Sea, and oil, 68 
menhaden, as fertilizer for New 
Emcland com, 185; production, 56 
rr.eteorolog\% 8z; lack of data in 
Africa, "24-; research in Latin 
America, 160; stations, 247 
Mexico, agriculrure, 169; alkfline 
dust diseases, i"4; and American 
cu!’'Mre, 168; biutic potential, 22; 
binh control, -4; calorie intake 
and annual income per capita, 172; 
carr\'ine capacit\', 40; charcoal 
and deforestation, 17* ff-^ climate, 
climatological research, 160; 
cr»m \icld per acre, 22; cultivation 
dna, 169; deforestation and graft, 

; destructive effects of the ejido, 
disastrous effects of mil pa, 
1^6; crersion, 163, 1691?*^ 17^^ fish, 
35; i\onds, 1-2; forest destruction, 
1-0; forest fires forest pro¬ 

duction, 161; fuel, 157' highway's, 
I “o ff industrialization, 16 , ^ 

infatit morralirv’, i’'6; internal mar¬ 
kets, 16-; land a 1 vise, 15:; land de¬ 
struction, 1*^0 11., land hunger, 16^, 
land productivuy, 175 ff*^ land-use 
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patterns, 163; life expectancy of 
Mexican, 175; Mexican Revolution 
and landholding, 173; national 
parks, 171; national parks and po¬ 
litical corruption, 163; overpopu- 
ladoo, 74; population, 40, 1695,; 
population data, 175; population 
growth, 1695., 175 ff.; population 
pressure and resource poverty, 
176 ff.; potential arable l^d per 
capita, 169; precipitation, 24, 175; 
pre-Conquest resource destruction, 
1695.; present reform administra¬ 
tion, 163; railroads, 157; resource 
destruction, 175; resource manage¬ 
ment, 161; soil, 22; soil conserxa- 
tion service, 169; standard of hiring, 
74 ff.; State of .Michoacan, 4, 171; 
State of Oaxaca as future desert 
land, 1-71; and Swedish coloniza¬ 
tion, 45; top>ographic influence, 
25; water resources, 1-4 ff.; water 
supply, 128, 171; watersheds, 174 ff; 
see also Larin America 
Michoacan, State of, 4, 171 
microclimates, 24 
microfilm production, 269 
microscopic fauna and flora, 28; in 
formation of soil, 85 
Middle M'est, in colonial United 
States, 114; iodine deficiency in 
soils, 26; floods, 125 ff.; waterfowl 
sanctuaries, 108 

migration, as wildlife population 
check, 131 

milpa, 28, 47, 93; description of, 
i56ff.; effects of, 156 ff-; origin of, 

156 . 

minifundio, definition of, 202; in 
Europe, 202 

.Mississippi Valley, flood plains, 126; 
watersheds, 99 

jMissouri A allev. Dust Bo\^l, 83^ 
flood plains, 126; watersheds, 99 
.Mifisouri Valley Authority’, i26ff., 
irriffation, 126; flooding of ferme 
land, 126; as possible national lia- 
bilirv\ 126; versus Tennessee Val¬ 
ley Authorin’, i26ff. 
moldboard plow, as destructive tool, 

Mo^olia, 222, see also Asia 
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monopolies, gnano administradon in 
Pena, i86 

monopolisdc trend of fanns, 66 
monopolists, and industr\% 74 ff. 
morals, and failore to xmderstand 
environmental reladonshi{>s, 81 
Mordida, 161 
Alore, Sir Thomas, 120 
Moiie\% Christopher, 38 
mountain lion, and required radius 
of acdon, 39 

multiple-pur|X)se dams, 39 
muldple-use concept, and elemental- 
isdc thinking, 54; and land classi- 
ficadon, 108 

MV A, see iViissouxi Valley Authority 

Nanking University, study on fam¬ 
ines, 57 

nadonal avails, and elementalisdc 
thinking, 54 

Nadonal Audubon Society’, and re¬ 
source restoradon, 137 
nadonal autonomy, in Ladn Amer- 
75 

nadonal debt, 7, 44; increase to feed 
excess populadons, 69 
nadonal economy, and adjustment 
to climadc variadons, 22 
Nadonal Forests, Act of 1878, 119; 
destrucdon by commercial groups, 
119; and muldple-use concept, 
108; as protecdon of watersheds, 

nadonal income, and nadonal outgo, 
146; per cent utilized for conser- 
vadon, 137; and sound land man¬ 
agement, 137 ff.; of the United 
States, 137 

nadonal parks, and annual number 
of visitors, 277; and cooperadve 
research, 267; as educadonal de¬ 
vice, 277; and grazing lands, 31; 
in Mexico, 163, 170; as “muld- 
ordinal terms,” 56; as recreadon, 
108 fir.; as wildlife refuges, 108 
Nadonal Parks Associadon, and re¬ 
source restoradon, 137 
nadonal policies, influence of under¬ 
standing of resource situadon, 80 
Nadonal Scienoe Foundadon, ^Bosh 


Plan,” 143; conservadon research 
support, 271; social sciences versus 
natural sciences, 143, 271 
nadonal suicide through destrucdon 
of environment, 275 
Nadonal Wildlife Federadon, and 
resource restoradon, 137 
nadonalism, and carrying capacit^% 
48; in Europe, 209; in United 
States, 48 

natural laws, and land nse, 109 fl^. 
natural resources, and autopha^V in 
United States, 112; in colonial 
United States, 112 fi^.; destrucdon 
in Africa, 242 flF.; destrucdon in 
Asia, 215 fl.; destrucdon in Aus¬ 
tralia, 236; destrucdon through 
ecological incompetents, 145 fl.; 
destrucdon in Eadn America, 
152 ff.; destrucdon by primidve 
man, 40; destrucdon through rural 
man’s limited comprehension, 8r; 
efl^ects of destrucdon on present- 
day civilizadon, 150; effects of In¬ 
dustrial Revolution, 58 ff.; effects 
of loss on standard of living and 
social values, 125; increasing de¬ 
mand, 139 ff.; influence of under¬ 
standing of resource simadon on 
nadonal and internadonal policies, 
80; internadonal control of ex- 
ploitadon, 278; inventories, 159, 
233; losses in United States in last 
one hundred and fifty years, 149; 
problems to be confronted by man, 
265 ff.; and purchasing power, 78, 
150; reladonship with human pop- 
uladons, 14; restoradon, 136 ff.; 
and sciendfic management in 
Eadn America, 191; and taxes, 44; 
see also country references, md 
resource management 
navigadon, and the TV A, 39 
Netherlands, agricultural produc- 
don, 196; amount of arable land 
per capita and rate of populadon 
increase, 194; birth rate, 74; calorie 
intake and annual income per 
capita, 199; indostrializadon, 74; 
populadon, 74; populadon data, 
200; wardnie agricultural and eco- 
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nomic adjustment, 197 ff-; weekly 
incomes in agriculture, 201; see 
also Europe 

New England, fish production, 35 ff,; 

value of southern slopes, 25 
New Guinea, climate, 234; floods, 
234; land destruction, 234; low 
fertility, 234; overpopulation, 234; 
population increase versus land 
restoration, 234; rice areas, 234; 
shiftrt^ agriculture, 234; soil, 234; 
superstition, 234 

New World, 15; as m agrar^ so- 
cietv% 60; contributions to civiliza¬ 
tion, 33; exports from, 60 fl.; im¬ 
migration, 59 ffinfluence of milpa 
s\"stem of agriculture, 153, 156; 
Imd destruction, 32 ff.; and Span¬ 
ish tradition of centralized govern¬ 
ment, 154 ff.; as victim of paraatic 
Old \^^orld, 57, 202 
New Zealand, and bird pests, 89; 
birth rate, 74; blackberry pest, 89; 
caiTt-ing capacity, 73; deer, 89; 
industrialization, 73; meteorologi¬ 
cal stations, 247; population, 73 ff- 
Net^-ton, 49 

Nicaragua, annual income per capita, 
172; see also Central America 
Nifircria, agriculture, 253, 259; cocoa 
plantations, 259; deforestation, 259; 
erosion, 253, 258 ff.; fire, 259; popu¬ 
lation, 258; see also Africa 
nineteenth century, and European 
man, 32; expansion economy of 
Russia, 233; export compedaoi^ 
70 ff.; forest destruction, 39; and 
euano production in Peru, 185 ff.; 
Industrial Revolution, 58 ff.; influ¬ 
ence of French culture in Latin 
America, 152 ff-; Malthusianism, 
55; railroads, 39 

nitrogen, 18, 28; see also guano re¬ 
sources ^ 

non-Aristotelian formulation, 49 ff. 
North America, destruction of en¬ 
vironment versus increasing popu¬ 
lation, 149 ff.; hunting culture, 93; 
population at Asiatic standards, 
146; popubtion increase through 
sanitation techniques, 61; under 
primitive conditions, 31 ff-; pro- 
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ducdon in early colonial times, 
149; purchasing power, 168; threat¬ 
ened species, 131; wildlife, 130 
Northern Rhoderia, agiicolture, 242, 
254; erosion, 254; forests, 254; 
popubdon, 254; railroads, 254; sa¬ 
vanna, 242; soil, 242; water t^les, 
242; see also Africa 
Norway, calorie intake and annnal 
income per capita, 199; see also 
Scandinavb 

nutrition. United States government 
measures, 76 ff.; see also malnutri- 
don 

Nyasabnd, destruction of vegetation, 
255; disappearance of watercourses, 
252; sheet erosion, 253 ff.; siltation 
of rivers, 255; see also Africa 

Oaxaca, State of, 171 
Ohio, 40; cultivation of virgin soils, 
no 

oil, Asiatic, 68; exhaustion of wells, 
68; waste of gasoline, 68; see also 
petroleum 
Ofaes, 127 

Old Worid, industrial structure, 68; 
parasitism on New W^orld, 64 ff., 
208 

Oncocercosis, in Africa, 30; in Cen¬ 
tral America, 28 ff. 
orographic phenomena, in Central 
America, 25; as limiting factors, 
25; in New England 
overcropping, extractive, 43 ff-, no; 

in Me^terranean region, 201 
overgrazing, in Africa, 30, 251 ff.; in 
Australia, 235; as cause of in¬ 
creased rate of runoff, 140; in 
Chile, 187; control of, 277; in ex¬ 
tractive economy, no; influence 
on advance of the Sahara, 251 ff.; 
and insects, 30; in Mediterranean 
region, 201; in Mexico, 174 ff.; re¬ 
sults of, 121 ff.; and rodents, 30 ff-; 
in United States, 119 ff•; water¬ 
sheds, 119; and wind erosion, 120; 
worldwide, 79; country 

references, and overstocking 
overpopulation, in Africa, ^ 

Asia, 216, 234; and biological bal¬ 
ance, no; as cause of war, 239; 
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and ecological trap, 2 & 4 '. in Europe, 

57 ff., 73 193 •; increased taxes 

and national debt, 69; and land 
destruction. 207 tt*. in Latin A.mer- 
ica, 152; and militarism. 210 tf.; sub¬ 
sidization by Lnited States, I'j ti., 
in United States, 146; see slso 
councn.- references 
overstocking, 34, 43 i. of Australian 
sheep ranges, 69; in China, 222; 
and hieher li^■ing standards, 140; 
in India, 227; see also overgrazing 
Q^”5^er culture, costl\ effects of silta— 
don, 123 

Pacific Ocean, 26 

Palestine, “arable land” and the 
farmer, 255; biodc potential and 
environmental resistance, 255; cli¬ 
mate, 234; land restoration, 234 
soil, 235; see also Asia 
Palestine problem, 69 
paludismo, 13; see also malaria 
Panama, annual income per capita, 
172; see also Larin America 
Pan-American Highway, see Inter- 
American Highway 
Paracas Bay, 84 

Paraguay, calorie intake and annual 
income per capita, 172; destruction 
of quebracho tree, 164; effect of 
foreign market expransion on re¬ 
source destruction, 164; soil, 191; 
see also Latin America 
parasitism, as animal p>opulation con¬ 
trol, 92, 131; on New World mar¬ 
kets, 64 ff., 208 

passenger pigeon, in colonial U. S,, 
”3 

Pasteur, Louis, 15, 61 
Patagonia, grazing land, 188; precipi- 
tanon, 23, 84 
Peffer, Nathaniel, 237 ff. 
per cent of slope, definition, 26 
Persia, wars with Babylonia, 19 
Peru, Andes .Mountains, 25, 94, 

1835.; agricultural practices, 1044 
Agricultural School, 184; agricul¬ 
ture, 24, 183 ff.-, calorie intake and 
annual income per capita, 17-’ 
carrNTng capacity*, 184; Civil Serv¬ 
ice Sj-stem, 155; climate, 183; con¬ 


servation, 184; deserts, 20. 183; 

erosion. 104, 184; floods, 184; food 
chains. 92; forest destruction. 184; 
“free enterprise,” 37; fuel. i*'. 
184; geography, 183; Guano .Ad- 
ministratiorL 155, 186; guano bird 
population control. 92; guano and 
productive capacity', 184; guano 
resources, 24, 36 ff.. 40. 185 ff.; 

Humboldt current. 185; impona- 
tion of com, 104; irrigation, 40. 
183 ff.; labor, 104, 186; ocean fogs, 

25 ff.; per capita purchasing pow¬ 
er. 167; population data, 16"; pre¬ 
cipitation, 84, 183; products. i6~; 
railroads, 157, 184; resource man¬ 
agement. 184; standard of living, 
104; steel production, 16-; trade 
winds. 25; tropical rain forests and 
colonization. 183 ff.; vegetation. 

183; 

f)ests. control, 125; insects, 24, 28 ff.; 
introduced animal sp>ecies, 88 ff.; 
in Latin .\merica. 159 
petroleum, and mechanized agricul¬ 
ture, 14"; as m.edium of distilla¬ 
tion, 20; and solar energ\', 18; 
waste of, 68; see also oil 
Philippines, birth rate, 74; irrigated 
terracing, lo"*; land cultivation, 
27 ff.; overpopulation, 74; standard 
of living, 74 ff. 
phosphorus. 18 
photos\‘nthesis, artificial, 20 
ph%-sical laws, and land management. 

37 . 

Pinchot. Gifford, and work in forest 
conse^^■ation, 139 
Pizarro, 84 

plagues, grasshopper, 24; see also 
pests 

plant cover, destruction as first step 
in breaking hydrologic cycle, 96 
plants, associations. 88, 108 if.; breed¬ 
ing, 125; cycle, 19; ecology- of, 88; 
and energy, 19; as erosion indica¬ 
tors, 100 ff.; in formation of soil, 
85; and man, 18 ff.; marine. 19; 
noncrop, 42; research, 109; sub- 
climatic. 90 ff.; successions. 8“ ff.. 
109; see also vegetation 
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Poland. agriculniral production 
drop, 203; amount of arable land 
per capita and rate of population 
increase, 194; calorie intake and 
annual income per capita, 198; 
diet, 202; standard of living and 
birth rate, 195; weekly income in 
agriculture, 201; see also Euroj>e 
police state, and American aid to 
Europe. 210; versus democratic 
means of sound land use, 136 
politics, 81; and hung^er in Europye, 
207 ff.; political pressure, 31; and 
science, 160 ff.; versus technicians 
in Latin America, 155 
pollution, 34; and fishing, 34 
population, in Africa," 241, 262 ff.; 
of American Indians, 40; in Aus¬ 
tralia, 73 ff.; and carrsfing capacirs^ 
40, 73; in colonial United States, 
49: concentration along seaboards, 
20; control under primitive condi¬ 
tions, 93 ff.; effect of angle of re¬ 
pose, 103; in Eurot>e, 199 ff,; lack 
of rational policy in India and 
China, 77; and land management, 
iioff,; leveling off in United 
States, 79 ff.; and medical profes¬ 
sion, 48; net world increase per 
day, 7; in Xew Zealand, 73 ff.; 
pK)pulation data in Asia, 213 ff.; 
populations versus survival in 
Asia 236 ff.; relationship \^tith 
natural resources. 14, 21 ff., 73, 
75 ff.; and rising environmental 
resistance in Euro{>e, 199 ff.; sta¬ 
bilization, 211, 282; urban popula¬ 
tion data in United States, 148; 
world population figures at time 
of American Revolution, 57; see 
also countr\’ references 
population checks, among animals, 
91 ff., 251; disappearance of, 61; 
essential to man’s survival, 264, 
267; Malthus’ remedy, 63; under 
primitive conditions. 94; rational 
use of land, 107; as requirement 
for ecological health, 265; sleej>- 
ine sickness, 25-; see also birth 
control and countr\" references 
population decrease, in the Dakotas, 
45; in Eire. 74: in France, 74; in 
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India, 21; in Icebnd, 57; in rural 
are^, 66; see also famine, aiid star- 
vation 

population increase, African popu- 
lation data, 262 ff.; and amount of 
arable land j>er capita in Europe, 
194; and destruction of environ¬ 
ment in United Smes, 149 ff.; and 
effect of introduction of new crops 
m China, 224; in England, 71 ff.; 
in future Europe, i99"ff.; in Ger- 
many, 72 ff.; in Greece, 205; in 
India, 13. 224. 227; and land parti¬ 
tion in Europe, 202 ff.; versus land 
restoration, 234; in Latin America, 
75 ^ in -Mexico, 169 ff.; net world 
increase per day, 79; in Old World, 
feff.; present rate in Japan, 217; 
in Puerto Rico, 48; rate in China, 
219, 223 ff.; rate in Italy, 206 ff.; 
rate in Japan after M'estem inva¬ 
sion, 216; rate in terms of living 
standards, 74; through sanitation 
techniques, 61; and shrinking re¬ 
sources, 22, 78 ff.; without techno¬ 
logical advance, 218; through 
United States government meas¬ 
ures. 76 ff.; see also birth rates 

Portugal, agricultural production, 
197; calorie intake and annual in¬ 
come per capita, 198; imjxirts, 197; 
see also Europe 

Portuguese Africa, agriculture, 242; 
savanna, 242; soil, 242; water tables, 
242; see also Africa 

potato, origin, 60; production data, 
196 ff. 

Potomac River, loss of cultivated 
land through erosion, 122; siltation, 
122 

precipitation, 21 ff.; in Africa, 240 ff.; 
in arid or subhumid areas, 23; in 
Asia, 214 ff.; in Australia, 236; in 
Europe, 200 ff.; in Great Plains, 
23; and hydrologic cycle, 835.; 
and plant growth, 23 ff.; in trop¬ 
ics, 83 ff.; see also countr}" refer¬ 
ences 

predation, as factor in animal p>opu- 
lation control, 89 ff., 91 ff^ 131; 
government control, 90 
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gfessore groups, complacency and 
^^resouice management, 112; as eco¬ 
logical Fifth Column, 14} ff. 
Pretoria, cornland and transpiration, 
252; see also Africa 
priminve areas, cultural value, 109; 
*^in research, 109; as representative 
of plant and animal associations, 
108 fi-; preservation ^ough inter- 
American conservation measures, 
109; see also primitive conditions 
primitive conditions, agriculture, 
93 £f.; carrying capacity, 40, 93; 
climate, 93'ff.; death rate, 94; de- 
sonctioii of natural resources, 40; 
environmental resistance, 93; himt- 
tng culture, 93; land productivit\% 
93; limiting factors, 31 ff.; milpa 
agricultural sj’stem, 156 ff.; popu¬ 
lations, 93 ff«^ 156 

primitive man in North America, 
40 ff., 84, 93^-^ 169 ff., 185 
process, and general semantics, 49 ff* 
productive capacity, 21, 43; and 
guano resources in Peru, 184; loss 
of, 149 ff^ 223; in relation to thick¬ 
ness of A-horizon, 102; south of 
the Rio Grande, 106 ff.; see also 
land productivity 

prostitution, as population control 
in Greece, 58 

psychological factor, in animal popu¬ 
lation control, 92 

public lands, 119; per cent of timber¬ 
growing capacity, 119 
Puerto Rico, American benefits, 
76 ff.; amount of arable land per 
capita, 76; average income, 76; 
birdi control, 218, 280 ff.; birth 
control law, 77; birth rate, 74, 76 ff.; 
erosion, 76; industrialization, 77; 
and Javanese farmers, 45; malaria, 
13; natural resources, 76; over¬ 
population, 74; populations, 48; 
px>pu]ation since becoming Ameri¬ 
can colony, 76 ff.; standard of liv¬ 
ing, 74 ff., 77; sugar corporations, 

76 

Punjab, overpopulation, 106 
purchasing power, and effect on na¬ 
tion’s economy, 66; and European 
compeddon, 209; expansion of. 


64 ff.; in Latin America, 75; and 
narui^ resources, 79 ff.; per capita 
in China and India, 237; and re¬ 
source loss in United States, 150; 
in rural United States, 64; see also 
countrv’’ references 

Quebracho tree, destruction in Para¬ 
guay, 164 

Quebec, and forest destruction, 32 

rabbits, as introduced species, 89, 
236; overpopulation in Australia. 

railroads, 34; in Africa, 254; m 
China, 224; and emigration, 61; 
exj>ansion, 65; and fuel in Latin 
America, 157; influence as destruc¬ 
tive force, 149; in nineteenth cen- 
tur\% 39; and standard of living, 40 
rain, amount of, 83 ff.; and compre¬ 
hension by rural and urban man, 
81; distribution, 84 ff.; infiltration, 
97; influence of relationship to 
man, 81 ff., 103; limitations im- 
p>osed, 81 ff.; oceanic, 83; see also 
precipitation, and water 
ranges, abuse, 133 ff.; control meas¬ 
ures, 136; depletion, 15; destruction 
in Australia, 235; destructive influ¬ 
ence of stockmen, 120, 133 

erosion, 120; grazing capiacity, 
ii9ff.; restoration, 120; Taylor 
Grazing Act and control, 133 ff.; 
total acreage in United States, 
ii9ff,; see also overgrazing 
ratio, between human populations 
and supply of natural resources, 14 
raw materiak, areas of, 209; of earth 
and air, 18 ff.; expxirts from Latin 
America, 75; and present Euro¬ 
pean food situation, 208 ff. 
Realpolidk, 48; of Indian cxp>ansion, 
227 ff. 

recovery movement in 1879, 64 
recreation, and land classification, 
106; in national piorks, 108; per 
cent of U. S. population interested 
in outdoor recreation, 137 
research, and Army Engineers’ proj¬ 
ects, i26ff.; as basis of sound 
land management, i59ff.; conser- 
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Tation expenditures in United 
States, 137; economic research and 
ecological orientation, 271; in 
primitive areas, 108 ff.; in relation¬ 
ship of biology and phracs to die 
land, 143; and scientific education 
in Latin America, 159 ff.; universi¬ 
ties and land-grant colleges, 137; 
work of industrial leaders, 141 ff.; 
see also conservation research 
reservoirs, siltation, 98 ff., izi ff.; 
storage capacity and forest cover, 
99; storage capacity and grass 
cover, 99; of United States Army 
Engineers’ projects, 126 ff.; see 
also dams 

resetdement, 191 ff., 204 ff., 257, 278 
resettlement of ecological Dl^ 
107 ff. 

resource capital, 67, 139; and Argen¬ 
tina, 74; and globed carrying ca- 
pacirv, 267; and present sta n da r d 
of living, 149 ff. 

resource management, on basis of 
v^-atersheds, i26ff.; complacency 
in state and federal bureaus, 112; 
and Congress, 142; and corruption 
of national governments, 155; of 
guano in Peru, 184, 186; influence 
of Aristotelian logic, 54 ff-; 
of trained resource managers, 272; 
and nature’s lau’s, 279; and pres¬ 
sure groups, 144; see also natural 
resources 

resource-manafifement policy, state¬ 
ment of basis of, 144 
rifle, as T 2source-destruction tool, 33 
rill erosion, see erosion 
rivers, 79; in colonial United States, 
ii2ff.; and siltation, 98; see also 
erosion, and siltation, and water 
Rivers and Harbors Committee, 189 
Rock\" Mountains, and change of 
remon’s climate, 87; as rain 
shadow, 83 

rodents, and cooperative res^l^ 
269; and food destruction in United 
States, 30; and natural enemies, 30; 
and overgrazing, 30; population 
ouebreaks, 31 

Rolfe, John, and tobacco exploita¬ 
tion, ii4ff- 
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Roosevelt, Theodore, and work in 
forest conservation, 139 
rubber, in Brazil, 248; in Africa, 259 
Ruffin, Edmund, versus land de¬ 
struction, 117 

Rumania, amount of arable land per 
capita and rate of population in¬ 
crease, 194; calorie intake and 
annual income per capita, 199; and 
malaria, 13; standard of living and 
birtli rate, 195; weekly income in 
agriculture, 201; see also Europe 
runoff of water, in Africa, 252; causes 
of, 140; as increased by overgr^ 
ing, 120; increaring rate, 140; in¬ 
fluencing factors, 97; methods of 
reducing rate, 104; and altation in 
Mexico, 174; and stand ar ds of liv- 
ing, 103 

rural man, drift from family farms 
to city, 147 ff.; in Japan, 217; lim¬ 
ited comprehension of resources, 
81; see also farmer 
Russia, agriculture in the Ukraine, 
231; area, 214; birth rate, 74; carry¬ 
ing capacity, 200, 229, 233; crops, 
21, 65; depression recovery, 65; 
and economic organization, 6; eco¬ 


nomic policy in China, 237; eroaon 
control, 232 ff.; forests, zoo; fuel, 
231; fur-trapping methods, 232; 
geography, 232; industrial compe- 
drion, 168, 209; intrans^ency, 36; 
landownership measures, 202 ff.; 
land-use programs, 136; as leader 
in soil-science, 231; misconcepdon 
of wealth, 228 ff.; and oil, 68; over- 
centralizarion of government md 
crop failures, 233; overpopuladon, 
74, 229; populadon, 199; popula- 
don data, 213 ff.; populadon ex¬ 
pansion and crop surplus, 233, 
scientific genius of people, 231 ff.; 
soil 21, 26 ff., 200, 231; soil 

research, 109; standard of liv¬ 
ing, 74 ff-; timber imports, 230; 
water tables, 230; wheat produc- 
tion, 233; wind, 21, 

Asi^ and Europe, md Soviet 

Union 
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S^ter, Leonard, 66 
sanctuaries, for waterfowl, io8 
sanitaiy revolution, 6i 
sanitation, in Japan, 72; as ob^cle 
to man’s survival, no; techniques, 
61; United States government 
measures, 76 ff.; see also medical 
profession 

Santa Clara Valley, waste of under¬ 
ground waters, 128 ff. 

Santa Marta Mountains, 25 
sardine, decreased populations, 35; 

overexploitation, 35 
Scandinavia, agriculture, 200; biotic 
potential, 200 ff.; carrying capacity, 
200; climate, 200; and cooperative 
research, 269; exports to Russia, 
230; forests, 200; soil, 200; tempera¬ 
ture, 200 

scientific advisory service, 269 ff. 
scientific education, lack in Latin 
America, 160 ff.; role in conserva¬ 
tion program, 272; see also con¬ 
servation education 
scientific knowledge, in Russia, 231 ff. 
Scotland, carrying capacity, 200; ex¬ 
ample of ecological equilibrium, 
86 ff.; forests, 200; soil, 200; see 
also Great Britain 

SEC, see Securities and Exchange 
Commission 

Securities and Exchange Commission, 
136 

serfdom, and concentrated farming 
in Russia, 232 
Sfoiza, Count Carlo, 206 
Shantz, Homer L., 95 
sharecroppers, 148 

sheep breeding, in Africa, 248, 251, 
256; in Aosnralia, 3, 68 ff.; effects 
of Industrial Revolution, 59 ff.; and 
land destruction, 236; production 
in United States, ii9ff.; see also 
overgrazing 

sheep raisers, America, 15; in Aus¬ 
tralia, and tariff-^ee market, 69; 
imported Argentine mutton, 140, 
145; power of sheep interests in 
Congress, 31; and subsidization, 
127; see also wool 
sheet erosion, see erosion 


shipping, competition, 70 ff.; costly 
effects of siltation, 123 
Shoemaker, Carl W., 137 
short-eared owl, and the food chain, 

19 

Siberian hysteria, 231 
siltation, 98, 121 ff.; of African rivers, 
252 ff,; of Chilean rivers, 189; costly 
effects of, 123; of Latin American 
ports, 158; of Potomac River, 122; 
silted ports, 122 ff.; see also erosion 
Simpson, Lesley Byrd, 157 
sixteenth century, influence of Span¬ 
ish culture in Latin America, 152 ff.; 
population data in India, 213 
skylark, as introduced species in New 
Zealand, 89 

slave-labor, in Germany, 7; in United 
States, 7ff. 

sleeping sickness, as check on over¬ 
population in Africa, 257 
slopes, cultivation of, 26, 170; per 
cent of, 26 

slums, creation through Industrial 
Revolution, 59; Puerto Rico, 76 ff. 
smallpox, in Latin America, 164 
social patterns, complacency and re¬ 
source management, 112 
social pressure, as result of industri¬ 
alization, 69 

social sciences, versus national sci¬ 
ences, 143, 271; research, 271 
Social Security System, 150 
social values, and resource losses, 125 
Socialist government, and exploita¬ 
tion of timber resources in the 
Soviet Union, 230; of the United 
Kingdom, 71 ff. 

sociology, and elementalistic think- 
ing, 54 

soil, acid, 21, 26, 86; in Africa, 242, 
245; alkaline, 26; alluvial, 21; anal¬ 
yses, 159; in southeast Asia, 234; 
in Canada, 21; in Central America. 
8; chernozem, 26 ff.; in colonial 
United States, 113 ff.; conservation 
and benefit payments, 43 ff.; con¬ 
servation practices, 104 ff.; depend¬ 
ence on plants and animak, 85 ff.; 
destruction as influence in political 
and economic decline of the South, 
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11-; d^'namic interrelationship of 
factors, 86; erosion in British Isles, 
84; of Europe, 200 ff.; fonnarion, 

84 fF.; of Great Plains, 21; iodine 
dehciencv, 26; as limiting factor 
on land productivin% 26; loss in 
fen:ilir\\ 1245.; microscopic fauna 
and flora, 28; organic content, 26; 
under primitive conditions, 94; as 
real capital, 44; research, 108 ff.; 
structure, 26; surveys, 159; vyp^^ 

85 ff.; unprotected, 98 ff,; volcanic, 
26; see also land, jnJ countrs^ refer¬ 
ences 

Soil Consen’ation Districts, 136; and 
conservation farm planning, 122 

South African Drought Investigation 
Commission, 252; report of, 255 ff. 

South America, calorie intake and an¬ 
nual income per capita, 172; coffee, 
24; malaria, 13; national parks and 
cooperative research, 269; pests, 
159; plant diseases, 159; sanitary 
habits, 64; Santa Marta Mountains, 
25; see also countiy^ references 

South Carolina, cotton, 45; tobacco, 
45; rural livnng standard, 45 

Southern Rhodesia, agriculture, 242, 
234; ^razin^, 254 ff.; gully erosion, 

2 >5; resource-control measures, 
254; savanna, 242, 254; sheet ero¬ 
sion, 254 ff.; soil, 242; water tables, 
242, 254; see also Africa 

Soviet Union, agricultural land, 231; 
a^riculrural practices, 230 ff.; agri¬ 
culture, 215; amount of arable land, 
231, 239; area, 214; areas of popula¬ 
tion concentration, 215; aridity , 23'* 
climate, 21^, 229; cooperative re¬ 
search, 269; erosion, 252; expansion 
economy, 233; famine, 239; forests, 
230; forest reserves, 79 *' geography, 
215; government control of land 
and land-use practices, 232 ff.; gram 
exports, 208; Koeppen cUmauc 
classification, 229 ff.; land produc- 
rivin\ 258; marginal land, 229; 
minerals, 220; ove^rpopulation, 239; 
population data, 235, 239; popula- 
non expansion program, 239; popu¬ 
lation increase, 230; precipitadon. 


215, 229 ff,, 232; serfdom and con¬ 
centrated farming, 232; Siberian 
hysteria, 231; soil, 26 ff., 215 ff,, 230; 
standard of living, 233; timber im¬ 
ports, 230; transportation, 230; 
wind, 24; see also Russia 
so\i>ean, as soil-destruction force, 97 
space-time, four-dimensional, 49 
Spain, agricultural production, 197; 
calorie intake and annual income 
per capita, 199; erosion, 207; im¬ 
ports, 197; influence of i6th centurv^ 
culture in Latin America, 152 ff,; 
land destruction during Moorish 
occup)arion, 207; landownership 
patterns, 207; and meaning of his¬ 
tory, 19; overpopulation, 207; see 
also Europe 

Spanish Republican reform, 202 
sp>oils systenu and Latin American 
science, 160 

standard of living, 8; and adiuscment 
of human needs to resources, 
158 ff.; amount of arable land re¬ 
quired, 194; and Aristotelian think¬ 
ing, 55 ff,; in Asia, 215; in Australia, 
235; and birth rates, 74; and carry¬ 
ing capacin% 23 ff«, 67; in ecological 
h^th, 265; effect of angle of re¬ 
pose, 103; in Europe, 57 ff*. 195 ^-^ 
208 ff.; and food surpluses, 176; and 
increased national meat consump¬ 
tion, 140; and industrialization, 70 ff.; 
influence in England of American 
GIs, 71; and land management, 
III; and land-use capabilities, ic^; 
in Latin America, 75; and material 
progress, 37 ff.; ^ “multi-ordinal 
term”, 56; in pioneer economy, 
115 ffversus resettlement, 192; 
and runoff, 103 ff.; subsistence level, 
147 ff.; s\Tnptoms of lower stand¬ 
ard, -q; rVe also American standard 
of li^ng, and countn,- references 
starlinfif, as introduced species, 89 
starvanon, as animal populadc^ 
check, 89; in China, 219ff^ 224ff.; 
in Eire, 74; in El Salvador, 152, 
177 ff.; in Great Britain, 57 ff., 7 * 
in Haiti, 152; in modem Europe, 
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194 ff-; in modem Japan, 218; see 
alro famine, astd overpopulation 
State Conservation Commissions, 55, 
^2^* research and rcstoratioo ^vorlc, 

>37 

SteiFens, Lincoln, 155 
scockiaisers, complacency and re¬ 
source management, 112; as destruc¬ 
tive influencre, 120, 133 ff- * 45 ; “ 
ecological Fifth Column, 144; graz¬ 
ing practices in Africa, 261; see 
dSo cattle and sheep references, 
and country references 
strip cropping, 105 ff. 
snbedimaz, 90 ff. 

sidisidization, of British fanner, 196; 
erf industrialist, 43; for land im¬ 
provement, 35; to meet British ship- 
png competition, 71; of over¬ 
population, 77; of sheep raisers, 
127 

subsistence agriculture, in Latin 
America, 162; substitution by com¬ 
mercial agriculture in Africa, 260 ff. 
subristence level, 147 ff.; in modem 
Japan, 218; versus resettlement of 
ecological DPs, 192; see also stand¬ 
ard of living 

subsoil, and infiltration of water, 97; 
and erosiem, 102; see also erosion, 
and soO 

sugar, in Puerto Rico, 76; in West 
Indies, 63, 11$ 

sustained-yield basis, and balanced 
agriculture, no; tn Europe, 200 ff.; 
versos extr ac ti ve basis, 43 67, 79, 
no; forestry, 136; need for, 140; 
and private lands, 144; as retjuire- 
ment for ecological health, 265 ff. 
Sweden, amount of arable land per 
person and rate of population in¬ 
crease, 194; calorie intake and an¬ 
nual income per capita, 199; indus¬ 
trialization, 73; overpcmulation, 73; 
people as colonizers of Mexic:o, 45; 
standard of living and birth rate, 
195; see also Scandinavia 
Sweetwater Reservoir, sUtation of, 
izi; storage capacity, rat 
Switzerland, birth rate, 74; calorie 
intake and annnal income per cap¬ 


ita, 199; and Costa Rica, 180; indus¬ 
trial competition with Latin Amer¬ 
ica, 168; manufacturing, 73 ff-; 
population, 74 ff see also Europe 
syphilis, 33, 98 

Tables'. Amount of arable land per 
capita and rate of population in¬ 
crease, 194; Oimatic conditions 
and belts of vegetation in -\frica, 
242; Fall of w’heat yields in Chile, 
188; Fcx>d and income in Europe, 
198 ff.; Food and income in Latin 
America, 172; Living standards and 
birth rates, 195; Rate of population 
increase in terms of living stand¬ 
ards, 74; Relationship berw'ccn ero¬ 
sion and cropping practices, 97 ff.; 
Total area or forest land in United 
States, 118; Weekly incomes in 
agriculture, 201. 

Taganpka Territory, carrying ca¬ 
pacity, 257; environment, 257; pop¬ 
ulation data, 257; resettlement of 
displaced persons, 257; sleeping 
sickness, 257; see also Africa 
tariffs, barriers, 48, 167; and Japanese 
world trade, 217 ff.; tariff-frese 
markets, 69; on wool, 43; see also 
taxes 

taxes, in Costa Rica, 182; increase to 
feed excess populations, 69; in 
Latin .\merica, 167; pa\*ment in 
farm produerts, 261; j>er cent of in- 
cx>me, 7 ff.; and relationship to nat¬ 
ural resources, 44 
Taylor Grazing .Acx, 133 
technical knowledge, lack of in Latin 
America, 160 ff., 164(1. 
temperature, in Africa, 244 ff.; in Asia, 
2i4ff.; in equatorial lowlands, 
23 ff.; in Europe, 2cx> ff.; see also 
c:ouncry references 
Tennessee Valley Authority, 38 ff., 
126 ff.; dams, 39, 126; forestry pro¬ 
gram, 39; and General Semantics, 
55, 126; as method of land manage¬ 
ment, 39; mistakes made, 126 ff.; 
possibilities in China, 224; recrea¬ 
tional development, 39; weaknesses 
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of, 279; wildlife prograto, 39; in 
world-wide land management, 279 
Tenochdtlan, 60 

terraces, in Asia, 214; in Greece, 204; 
in Java, 107; in land-nse classifica¬ 
tion, 105; as means of reducing rate 
of runoff, 104; in Peru, 104; in 
Philippines, 107; in Russia, 232 
textiles, British market in India, 70; 
machinerv, 60; protected industry, 

78 

Thailand, climate, 2344 floods, 2^ 
land destruction, 234; low ferdhty 
of soil, 234; overpopularion, 234; 
populadon increase versus land res- 
toradon, 234; rice areas, 234; shift¬ 
ing agriculture, 234; supersddon, 
234; see also Aria 

timb^, 9; in colonial Uiuted States, 
113; exports to Britain, 113; im- 
portadon into United States, 34; 
per cent of dmber-growing ca¬ 
pacity in public and private lands, 

119,144; possible shortage in United 
States, i39ff.; in Soviet Union, 
230, waste of, 67; see also forests 
time factor, and control of resource 
problem in United States, * 5 *^ 
danger in soludon of resource 
problem, 265; and Ladn Americas 
resource problem, 15^ ff-* and pop¬ 
uladon stabilizadon, 282; and pro- 
ducdvity, 21; and space, 49 
tin ore, waste of, 67 
tobacco, exports to Europe, 60; m 
Geor^a and South Carolina, 45; 
as soil-destrucrion force, 97, ii4ff.; 
in United States, 114 
tools, see destructive tools 
topography, 25; as influence on l^d 
pr^ucavit\% 25; influence on plant 
succesrions; 88; see also country 
references 

topsoil, and American standard ot 
Ihins, 67; destruedon through m- 
dustrializadon, 69 ff-; destruedon 
and recovery, loi; effect of de¬ 
struedon on hvdrologic c>-cle, 96; 
formation of, 85; loss in United 
States, in ff-; and productive ca- 
naciev, 101; and restoration, 28; 
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dme reejuired to r^oild, 102, 121; 
and wind erosion, 37; see also soil 
tiadidonalism, versos clear thinking , 
80 

transpiradon of plants, in Africa, 252; 
and effects of, 83 

tiansportadon of foodstuffs, in Eu- 
ro|>e, 60 

transportadon, 344 effects of Indos- 
trid Revoludon, 59 ff.; in Elurope, 
60; in rural Unit^ States, 42 ff. 
treades, inter-American, 109; inter- 
nadonal, 36 

tropical areas, distribudon of rainfall, 
evapKirarion, 84; gr a v i t y erosion, 
99; and influence of preci|Htadon 
on history, 84; per cent of world 
land area, 84; see idso country ref¬ 
erences 

tsetse fly, in Africa, 30, 254, 257; as 
protector of natural resources, 30 
Tunisia, olive groves, 247; and pos¬ 
sibly changing climadc cycle, 247; 
see ^o Africa 

Turkey, calorie intake and annual 
income per cajHca, 198; see tdso 
Europe 

T\^A, see Tennessee Valley Audior- 
hy 

twendetfa century, and European 
man, 32; and transportadon, 39 
two-valued thinking, 54 

problems of resource management 
and human popoladons, 54 ff* 

Uganda, fallii^ of lake levels, 253; 
see also Africa 

undeigound waters, 127 ffin Africa, 
254; storage capacity, 128; waOT 
in Santa Clara Valley, California, 
128 ff,; see dso water tabl« 

Union of South Africa, desiccaric^ 
256; gully erosion, 256; increase in 
number of stock raisers, 261; re- 
forestadon work, 255; sandstorms, 
256; sheep raising, 256; sheet ero¬ 
sion, 256; soil erosion and effects, 
255 ff.; South Africa Drought In- 
vesri^adon Commisaon, 252, 255 
wheat culture, 256; see dso Africa 
United Fruit Company, 273 
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Uoitc^l Kingdom, amount of arable 
land per capita and rate of popu¬ 
lation increase, 194; calorie intake 
and annual income per capita, 199; 
imports, 196, 203; popuiarion data, 
203; present and future food situ¬ 
ation, 208; Socialist government, 
71 ff.; subsidization of farmers, 197; 
see also country references 
United Nations, 12, 69. 228, 270, 278, 
283; see also FAO 
United Nations Charter, 195 
United Nations Relief and Rehabili¬ 
tation Administration, 76 
United States, as an agrarian societ\% 
60; a^cultural improvement, 64 ff.; 
and aid to foreign nations, 77 
203 219; animal ranges, 59 ff-; 

after arrival of European, 114!?.; 
benefits to Puerto Rico, 76 ff.; birth 
rate, 74; business expansion, 65; 
calorie intake and annual income 
per capita, 172, 199; carrying ca¬ 
pacity", 125; Catholics and birth 
control, 281; Civil War period, 117; 
in colonial day's, 57 ff.; compensa¬ 
tion of scientists, 271; conservation 
expenditures, 137. 157; conserva¬ 
tion research, 136 ff.; cooperative 
research, 269; cotton, 40; crop de- 
sanction by insects, 28 ffdecline 
in standard of living, 125; depres¬ 
sion recovery", 64 ffdestruction of 
animal range, 89 ff.; destruction of 
environment, 149 ff.; drought, 21; 
education, 80, 125, 151; effective 
nationalism, 48; environmental re¬ 
sistance and solution of resource 
problems, 268; erosion, 25, 37; 

erosion and costly effects, i2iff.; 
European “blackmail,^ 209 ff.; ex¬ 
pansion of cities, 64; exports, 65; 
export competition yvixh England, 
70; farmer of i8th century’, 40 ff-; 
fish, 35 ff.; floods, 21; free enter¬ 
prise, 43, 133 ff,, 136; free enterprise 
and sound land-use practices, 232; 
government loans to farm tenants, 
148; grain production, 196; grass¬ 
land preservation measures, 109; 
health, 125; increasing demand on 


natural resources, 139!?.; increas¬ 
ing pMDpularion, 14911.; Indian im¬ 
migration, 228; industrial competi¬ 
tion, 209; industrialization, 41 ff„ 
75 ff.; influence on industrialization 
of Japan, 21-ff.; insanity' rates. 38; 
and Inter-American Highway*. 165; 
land productivirv, 43; landowner- 
ship p>attems, 144 ff.; loans to Costa 
Rica, 182; loss of working hours, 
76; National Science Foundation 
consenation support, 2”i; natural 
resources in colonial times, iizff.; 
p>opulation at American standards, 
146 ff.; population data, 13-; jx>pu- 
lation leveling off. *9; potato pro¬ 
duction, 196; precipitation, 83 ff.; 
railroads, 41; range lands, iigff.; 
resource destruction, 31 ff.. 66 ff.; 
resource loss and purchasing power, 
150; resource losses in last 150 
y-ears, 149; responsibility in birth- 
control education and camp^aigns, 
281; responsibility' in restoring 
world ecological freedom, 285; rise 
of cities, 41; Rivers and Harbors 
Committee, 189; shipping competi¬ 
tion, 70; slave labor, soil con¬ 
servation and General Semantics, 
55; subsidization of overpopula¬ 
tion, 77 ff.; taxes, 7, 44, 69; rime fac¬ 
tor in control of resource problem, 
151; tobacco, 40; topsoil destruc¬ 
tion through industrialization, 
69 ff.; transportation, 42; under¬ 
ground waters, 127 ffurban pop- 
tdation data, 148; wildlife, i29ff.; 
waste of resources, 66 ffwater 
tables, 127 ff.; see also American 
standard of living, and natural re¬ 
sources 

United States Army\ 42 

United States Army’ Engineers, 123, 
273; and elementalisric thinking, 
53 ff.; and flood control, 54, I26ff.; 
and scientific advisory services, 270 

United States Bureau of Reclama¬ 
tion, and dam construction, 127; 
and scientific adttisory sen ices, 270 

United States De{>artment of Agri- 
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culture, and conservadon educa¬ 
tion, 149; and new Dust Bowl, 67; 
'world arable land estimates, 27 
United States Department of the In¬ 
terior, and Congressional appropri¬ 
ation cuts, 140; and conservation 
education, 149 

United States Department of State, 
42, 219, 227 

United States of Europe, population 
and standard of living, 211 
United States Fish and Wildlife Serv¬ 
ice, 123; and conservation educa¬ 
tion, 149; and resource restoration, 
136 ff. 

United States foreign policy, 15 
United States Forest Service, 123; 
and conservation education, 148 ff.; 
and controlled lumbering on range- 
land, 136; establishment of, 139; 
and resource restoration, i36ff. 
United States Geological Survey, 123 
United States government, and ben¬ 
efit payments, 43; foreign aid, 
77 ff., 79; loans to farm tenants, 
148; nutrition measures, 77; sanita¬ 
tion measures, 76 ff.; and taxes, 7 ff^ 
69; see also Congress 
United States Maritime Commission, 

4 ^ 

United States National Park Service, 
and conservation education, 148 ff., 
277; and resource restoration, 137 
United States Navy, 42 
United States Soil Conservation Serv¬ 
ice, aims of, 104; conservation edu¬ 
cation, 148 ff.; conservation farm 
planning, 122; conservation meas¬ 
ures, 124; establishment of, 139; 
and resource restoration, 136 ff.; 
and social science research, 271; 
and the TV A, 38 ff. 

UNRRA, see United Nations Relief 
and Rehabilitation Administration 
Ur, as former seaport, 19; 151 
Urban II, 58, 73 

iirban man, concepts of colonization, 
81; lack of comprehension of influ¬ 
ence of natural resources, 81; see 
also cities 
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Uruguay, calorie intake and atinnal 
income per capita, 172; see also 
Latin America 

USD A, see United States Department 
of Agriculture 

Vaillant, George, 169 ff. 

Valley Authority, concept of, 126; 
and sheepmen’s subridies, 127; see 
alsOy Missouri Valley Authority, 
Tennessee Valley Authority 
vegetation, in Ama^n Basin, 83; and 
angle of repose, 103; blackberry 
as substitute, 88; in Chile, 85; de¬ 
struction of, 24; in formation of 
soil, 85; and the hydrologic cycle, 
83, 96; under primitive conditions, 
94; protective, 83; quantity and 
quality of, 21; see also country ref¬ 
erences 

Venezuela, annnal income per capita, 
172; carrying capacity, 25; erosion, 
165; oil development, 165; precipi¬ 
tation, 154; Smta Marta Moun¬ 
tains, 25; subsistence agriculmre, 
165; see idso Latin America 
vertical erosion, see erosion 
Virginia, effects of tobacco exploita¬ 
tion, 114 ff. 

volcanic soil, 26; in Costa Rica, 180 
Von Tschudi, estimate* of Peruvian 
guano resources, 185 
Vosges Mountains, erosion, 104 

war, 12; atomic, 48; bacterial, 48; and 
overpopulation, 239; war contracts, 

Washington, George, and soil con¬ 
servation, 116 

waste, of natural resources, 66 ff. 
water, absorption capacity and ero¬ 
sion, 98; condensation, 82; desicca¬ 
tion of wells and springs in Mexico, 
171; destruction, 66 ff.; effects 
through angle of repose, 103; evap¬ 
oration, 83; failing supplies in Mex¬ 
ico, 173 ff.; in formation of soil, 
84 ff.; infiltration, 97; as limiting 
factor, 27; limitations on use, 103; 
management pracoces, 104; for 
municipal and industrial purposes, 
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129; poUodoa, 34; under primitive 
conditions, 94; relationship to man 
in total environment, 8z; runoff 
and living standards, 103 ff.; and 
topsoil erosion, 96; vanishing, 98 ff.: 
see also countrv^ references, and 
hvdrologic cycle, and precipitation 
waterfowl sanctuaries, 108 
watersheds, as basis of resource man¬ 
agement, 126 ff.; in China, 99; in 
colonial United States, iizff.; de¬ 
forestation, 119; deforestation in 
Mexico, 170; and electric power 
monopoly, 144; in India, 225; in 
Mississippi-Missouri Valley, 99; in 
Xarion^ Forests, 108; overgrazing, 
119; protection in Japan, 219; re¬ 
sults of lack of protection, 99 
water supply, influence of man’s 
habits, 82; underground, 128 ff.; 
see also country references, and 
rain 

water tables, 42, 79; in Africa, 30, 
242; costly effects of lowering, 128; 
and erosion, 98; lowering in United 
States, 127 ff.; in Russia, 230; in 
Santa Qara Valley, California, 
128 ff. 

wealth, concentration of, 75: illusion 
of, 44; misconception of Russia, 
228 ff.; relationship witii land, 
70 ff.; source of re^ wealth, 64 
weather, as wildlife population check. 

West Indies, sugar in, 63, 115 
whales, extermination of, 36 
wheat, in Africa, 256; bumj>er crop 
of 1879, 64; and competitive market, 
37; European imports, 60, 196 ff.; 
fall in yields in Chile, 188; produc¬ 
tion data in Europe, 196 ff.; as soil- 
dearuction force, ii5ff. 
wildlife, conservation in Latin Amer¬ 
ica, 162; and cooj>erative research, 
268; destruction, 33, 67, 162, 175; 
habitat, 129 ff.; and land classifica¬ 
tion, 106 ff.; population checks. 


131; protection, 152; refuges, 108; 
reproduction rate. 131; threatened 
species, 131; and T\’A program, 
38 ff.; value in balanced ecology% 
132; value in our culture, 150; value 
as industr\% 152; value as natural 
wealth, 129 ff see also country' 
references 

Wildlife Management Institute and 
resource restoration. 13- 
wild turkey, in colonial 113 

v.tind. in evaporation, S3 ff.; as limit¬ 
ing factor, 24; see also countr)' ref¬ 
erences 

wind erosion, see erosion 
W^isconsin, cultivation of soils, 110; 

diminishing productive level, 110 
wmod, important as fuel in Latin 
America. 157 

wool, exports to Old M'orld. 60; im¬ 
ports. 31; prices. 43; tariff. 43; wool- 
growers, 43; see also sheep refer¬ 
ences 

M^’oclgrowers’ Association, 52 
World Health Oreanizarion. 281 
world organizations, and Aristote¬ 
lian thinking, 53 

World War I. 6. 69; depression, 64. 

progress in soil research, no 
World \\"ar 11 , battle budgets com¬ 
pared \^ith land-abuse compensa¬ 
tion. 123; British manufacturing 
prior to, 71; and food situation in 
Europ>e, 208 ff. 

yellow fever, in Latin America. 164 
Yellow River, and floods. 223; silta- 
tion of, 223 

Yellow River Valley, and water¬ 
sheds. 99 

Yugoslavia, calorie intake and annual 
income per capita, 199; weekly in¬ 
comes in agriculture, 201; see aJso 
Europ>e 

zebra, and the food chain, 19 
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